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PART I. 


Organic Chemistry. 


Preparation of Oxidation Products of Paraffin. I. Atrrep 
ScoaaRscumMipt and Max Tuiere (Ber., 1920, 58, [B], 
2128—-2143).—The process depends on the chlorination of paraffin, 
and subsequent elimination of hydrogen chloride, yielding an 
olefine, which is oxidised to a fatty acid. 

Chlorine is passed into paraffin at 160°, the apparatus being so 
jarranged that the current of gas is broken up by a Witt’s stirrer ; 
the gas is almost completely utilised, and the operation, which 
proceeds without the aid of external heating, is interrupted when 
the required gain in weight has been attained. Chlorination 
does not occur quite uniformly, and, in addition to isomeric mono- 
chloro-derivatives, dichloro-products are also formed before all the 
paraffin is attacked. The chlorine can be quantitatively removed 
as hydrogen chloride by heating the chloro-paraffins at about 300°, 
but since the products obtained in this manner have a decidedly 
lower iodine number than those prepared by the aid of alcoholic 
potassium hydroxide at a lower temperature, the latter only have 
been used for purposes of oxidation. For the latter process, 
potassium permanganate was initially employed; thus the silver 
salt of an acid, C,,H 9 *CO,H, was isolated from an olefine which 
had the bromine number 20°4 (obtained from a chloro-paraffin 
with 10°6% of chlorine by treatment with alcoholic potassium 
hydroxide solution). The less saturated olefines absorb oxygen 
iar more rapidly and to a much greater extent. Since the oxidisa- 
vility of these unsaturated hydrocarbons, which are insoluble ing: 
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water, depends greatly on their state of division, the following 
modifications of the procedure were adopted with an olefine 
obtained from a chloro-paraffin with 32% of chlorine: (i) the olefine 
is emulsified in a solution of sodium palmitate and treated with 
aqueous potassium permanganate; the latter is rapidly reduced, 
and action is complete when the weight of the permanganate used 
is about six times that of the olefine; (ii) since fatty acids, and 
therefore soaps, are produced by the oxidation, the reaction is 
started with a small quantity of sodium palmitate and olefine, 
and further additions of the latter are made in proportion as the 
potassium permanganate is reduced. The amount of crude acid 
formed is about the same in either case, as is also the proportion 
of fatty acid and unsaponifiable matter; the acid number of the 
products obtained by the second process is greater than that of 
those obtained in the first. Oxidation by permanganate does not 
lead solely to rupture at the double bond, but also affects the 
initial fission products. Also, when a considerable number of 
double bonds are present in the olefine, considerable amounts of 
acids are formed, which are soluble in water, and thus remain in 
the mother liquor when the solutions are acidified, whilst also 
much of the olefine is oxidised to carbon dioxide. 

The action of ozone on the olefines has also been investigated, 
the addition of the gas taking place readily at about 40° in the 
absence of solvent. The amount of ozone absorbed corresponds 
approximately with the quantity of hydrogen chloride which is 
eliminated during the formation of the olefine. Fission of the 
ozonide is effected with water, and the non-acidic, aldehydic por- 
tion is subsequently oxidised by ozone. One hundred and fifty 
grams of olefine (from a chloro-paraflin with 19°4% of chlorine and 
alcoholic potassium hydroxide solution) gave 105 grams of higher 
fatty acids and considerable amounts of lower fatty acids soluble 
in water. H. W. 


The Oxidation of Aliphatic Hydrocarbons by Nitrogen ], 


Peroxide. Cu. Grinacuer (Helv. Chim. Acta, 1920, 3, 721—737). 
—In a review of the subject of the oxidation of paraffins to 
aliphatic acids, the author points out that until very recent times 
(compare Kelber, A., 1920, i, 280; Franck, cbid., i, 417; and Griin, 
ibid., i, 518) the various processes described have either been too 
vigorous, such as the early use of nitric acid, or too slow and 
incomplete, such as the passage of air into the hot oils. The 
present experiments, carried out before Kelber’s work was 
announced, were based on the idea of combining the above extreme 
processes by submitting the heated oil to a current of air contain- 
ing 2% of nitrogen peroxide. It was found that in the case of a 
paraffin-wax with m. p. 50—-52°, oxidation to substances soluble 
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in aqueous sodium hydroxide required ten, seven, six, and four 
days, respectively, at 110°, 120°, 135°, and 150°. The products 
were not discoloured, and consisted of a mixture of acetic, butyric, 
and higher fatty acids, with about 15% of insoluble material. 
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an inquiry as to its réle in the oxidation. Experiments with pure 
nitrogen peroxide were therefore carried out at 140°, and it was 
found that the gas was rapidly absorbed and the oxidation com- 
pleted in eight to ten hours. The colourless gas which was evolved 
contained carbon dioxide and a little hydrogen cyanide, but was 
chiefly nitric oxide. The idea of making use of nitrogen peroxide 
merely as a catalyst would not be practicable, however, owing to 
losses in the form of nitrogen gas, hydrogen cyanide, and, pre- 
sumably, nitro-compounds, which impart a red colour to the 
alkaline solutions of the products. 

With the purpose of studying the mechanism of the oxidation, 
pure n-undecane was obtained by reducing methyl nonyl ketone 
(from oil of rue) by means of amalgamated zine and hydrochloric 
acid, and treated with pure nitrogen peroxide at 140° for ten 
hours. The gaseous products were about the same as before, but 
quite 40% of the hydrocarbon was left unchanged. The oxidation 
products consisted of the lower acids, but no acid of higher mole- 
cular weight than nonoic acid could be found. It follows, there- 
fore, that this method is not designed to furnish any definite acid 
from a particular paraffin hydrocarbon, and also that the higher 
paraffins in nature must consist to only a small extent of normal 


hydrocarbons. J.C. W. 


Oxidation of Paraffin Wax to True Wax in ‘Ultra- 
violet Light. Ap. Grin and§Tx. Wirt’ (Zeitsch. angew. Chem., 
1920, 33, 291—-292).—Parallel experiments on the oxidation of 
paraffin wax to waxes containing esters were made with and 
without the use of ultra-violet light. The paraffin wax was heated 
at 160° in a current of air for three or five and a-half hours, and 
the resulting vapours condensed and collected in_ receivers 
immersed in ice. The oxidation in the absence of ultra-violet light 
proceeded somewhat further, but the amount of solid material left 


‘Bin the reaction tube was about the same in each case. Hence 


ultra-violet light appears to have practically no influence on the 
midation of paraffin wax. C. A. M. 


Methyl Chloride. T. Yonryama and} J. Ban (Jap. Pat., 35701, 
\920)—Methyl chloride is easily prepared without explosion by 
vassing dry methane and chlorine over a catalyst composed of a 
nixture of animal charcoal and finely divided calcium oxide at 
30°, at the rate of 3 and 5°5 litres per minute respectively. 

CuemMicaL ABSTRACTS. 


Preparation of Ethyl Iodide. Berarrice Exizaserna Hunt 
T., 1920, 117, 1592—1594). 
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Intersolubility of Chloropicrin and Water. Tuos. G. 
foompson and Joun H. Buack (J. Ind. Eng. Chem., 1920, 12, 
066-—1067).—The solubility of chloropicrin in water at tempera- 

es of 0°, 25°, and 75° was determined by estimating the amount 
iisolved by the aqueous layer separating from an emulsion main- 
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tained at the respective temperatures. The following results were 
obtained: at 0° 0°2272 gram, at 25° 0-1621 gram, and at 75° 
0°1141 gram per 100 cc. The solubility of water in chloropicrin 
was 0°2265 gram at 55°, 0°1243 gram at 41°, and 0°1003 gram at 
32°. These results are plotted in solubility curves. ([See, further, 
J. Soc. Chem. Ind., 1920, 831a.] C. A. M. 


Catalytic Dehydration of Amyl Alcohol from Fermenta- 
tion. J. B. Senperens (Compt. rend., 1920, 171, 916—919)— 
When fermentation amyl alcohol is dehydrated by passing its 
vapour over aluminium silicate at 340—350°, the product being 
collected in three separate fractions, the three components of each 
fraction are B-methyl-A’-butene, B-methyl-A:-butene, and y-methy]- 
As-butene. The relative proportions of these three hydrocarbons 
are: in fraction (1) 704:180:25, in fraction (2) 595:238:65, and 
in fraction (3) 302:392:182 by volume, there being thus a con- 
siderable change in the relative proportions of the isomerides as 
the catalyst ages. This change is explained on the basis that the 
B-methy]l-A’-butene is obtained by an isomeric change of 8-methyl- 
A*-butene under the influence of the catalyst, and that this change 
diminishes as the catalyst becomes less active. w.@. 


The Montan Wax of the Central German Coal. 
R. Pscuorr and J. K. Prarr (Ber., 1920, 53, [B], 2147—2162). 
—The wax has been investigated more particularly with the object 
of elucidating the nature of the alcohols present, and tetracosanol, 
C.,H;90, ceryl alcohol, and myricyl alcohol have been definitely 
identified. 

The crude, crushed wax was successively extracted with ether 
and acetone until almost colourless solutions were obtained, and 
was thereby divided into a viscid, brown resin, a powdery, brown 
mass, and a fine, greyish-brown residue, which were separately 
examined; the analytical constants showed that the main 
portion of the free acid is present in the extracts, particularly 
in the second. The products were hydrolysed with alcoholic 
potassium hydroxide in the presence of benzene, the potassium 
salts were converted into the calcium salts, and the latter ex- 
haustively extracted with acetone, thereby yielding solutions of 
the free alcohols and unsaponifiable matter. Separation of the 
latter was effected by treatment with acetic anhydride and crystal- 
lisation of the acetates from alcohol, in which they are much more 
readily soluble than the unsaponifiable matter. The individual 
acetates were subsequently separated from one another by crystal: 
lisation from a mixture of equal volumes of alcohol and ether, 
whereby tetracosanyl acetate, m. p. 59°, ceryl acetate, m. p. 65°, 
and myricyl acetate, m. p. 70°, were obtained ; hydrolysis of the 


acetates with alcoholic potassium hydroxide gave the pure, 


alcohols, m. p.’s 83°, 79°, and 88° respectively. The ethereal 
extract yielded mainly tetracosanol and ceryl alcohol, whilst the 


latter was obtained in an almost pure condition from the acetong, 


extract. 
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The calcium salt (see above) was decomposed with concentrated 
hydrochloric acid and benzene, and the liberated montanic acid 
separated from resin and humic acids by conversion into its methy] 
ester, m. p. 66°5°, by methyl alcohol and sulphuric acid or 
hydrogen chloride, from which it was recovered (m. p. 83°5°) by 
acid hydrolysis. Its isolation was effected most readily from the 
acetone extract. 

Analysis shows the ethereal extract to contain 26% of free acid 
(reckoned as montanic acid), 41-8% of montanic ester, and 32°2% 
of substances of unknown composition; the corresponding figures 
for the acetone extract are 51°3%, 46°5%, and 2°2%, and for the 
residue 0%, 63°5%, and 36°5%. The specimen of wax contains, 
therefore, at most 17% of montanic acid, 53% of montanic esters, 
and at least 30% of substances of unknown composition. 

In some preliminary experiments, the montan resin was isolated 
from the ethereal extract; its alkaline solution, when slowly 
evaporated, deposited small amounts of an unsaturated, neutral, 
crystalline substance, C,,H,,0O,, m. p. 241°; the amount of material 
was insufficient for an extended examination, but it is shown that 
the substance is not an ester. H. W. 


The Action of the Grignard Reagent on Thiocyanates. 
Rocek Apams, H. B. Bramtert, and F. H. Tenpick (J. Amer. 
Chem. Soc., 1920, 42, 2369—-2374).—Alkyl thiocyanates (1 mol.) 
react with Grignard’s reagent (3 mols.) to give a mixture of thio- 
ether and mercaptan. If the thiocyanate is added to the Grignard 
reagent, the yield of mercaptan is higher and of thioether is 
lower than if the Grignard reagent is added to the thiocyanate. 
If an aromatic Grignard reagent is used, the second reaction, form- 
ation of mercaptan, is the principal one, almost to the exclusion 
of the first, formation of thio-ether. When magnesium phenyl 
bromide is used, the nitrile formed as a subsidiary product 
of the second reaction, RSCN + RMgBr —> RCN+RSMgBr — 
RSH, reacts with the excess of Grignard reagent to give an addi- 
tive product, which, on decomposition, yields a ketone. 

isoAmyl thiocyanate gives with magnesium ethyl bromide ethyl 
soamyl sulphide, b. p. 158—161°, and isoamyl mercaptan, b. p. 
120—122° ; with magnesium propyl bromide it gives propyl isoamy/ 
sulphide, b. p. 179—181°/740 mm., D® 0-851, m2 1°4495, and 
isaamyl mercaptan; with magnesium phenyl bromide it gives 
hbenzophenoneimide, isolated as its hydrochloride, and _ small 
amounts of phenyl isoamyl sulphide and ‘soamyl mercaptan. 

isoButyl thiocyanate gives with magnesium ethyl bromide ethyl 
isobutyl sulphide and isobutyl mercaptan. 

Heptyl thiocyanate with magnesium ethyl bromide gives ethyl 
heptyl sulphide, b. p. 188—192°/732 mm., D® 0°871, n? 1°4518, 
and heptyl mercaptan, b. p. 174—176°. 

Benzyl thiocyanate gives with magnesium ethyl bromide benzyl 
ethyl sulphide, b. p. 218—220°, and benzyl mercaptan, b. p. 
194—195°; with magnesium isobutyl bromide, benzyl isobutyl 
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sulphide, b. p. 243—244°, D® 0°968, nf 1°4912, and benzyl 
mercaptan ; with magnesium phenyl bromide, benzophenoneimide, 
isolated as its hydrochloride. 

Benzoyl cyanide (1 mol.) reacts with magnesium phenyl bromide 
(2 mols.) to give triphenylearbinol, triphenylmethane, and benzoic 
acid. If the reagents are in equimolecular proportions, the pro- 
ducts are triphenylacetonitrile, benzophenone, and benzoic acid. 

Dimethyloxanilide with excess of the Grignard reagent yields 
phenylmethylamides of a-ketonic acids, the following of which 
were prepared: methylanilide of a-ketobutyric acid, b. p. 165° 
17 mm.; methylanilide of pyruvie acid, m. p. 83—84°; and 
methylanilide of p-toluoylformic acid, m. p. 128—129°. W. G. 


Reaction between Selenium Monochloride and Ethylene. 
F. H. Heatu and Watpo L. Semon (J. Ind. Eng. Chem., 1920, 
12, 1100—1101).—Pure selenium monochloride was prepared by 
dissolving selenium in 30% fuming sulphuric acid, and gently heat- 
ing the flask, through which was passed a current of dry hydrogen 
chloride. The crude distillate was purified by shaking it with 
successive quantities of fuming sulphuric acid until the acid layer 
no longer showed the green coloration of selenium sulphite, and 
then allowing it to remain over dry sodium chloride for a week. 
On passing a slow current of ethylene into selenium monochloride, 
selenium was precipitated and hydrogen chloride evolved. After 
completion of the reaction, chloroform was added, and the liquid 
filtered. White, needle-shaped crystals (m. p. 118°, decomp.) 
separated, and when recrystallised from chloroform had the com- 
position C,H,Cl,Se. The compound was found to be s-tetrachloro- 
diethyl selenide (compare Bauser, Gibson, and Pope, T., 1920, 
117, 1453). C. A. M. 


The Preparation of Dichloroacetic Acid from Chloral. 
Grorce W. Pucuer (7. Amer. Chem, Soc., 1920, 42, 2251—2259). 
—Dichloroacetic acid may be prepared on a large scale by adding 
400 grams of commercial sodium cyanide dissolved in 1100 c.c. of 
water to a solution of 1 kilo. of chloral hydrate in 3000 c.c. of water 
at 40°, with constant stirring. The addition should be at such a 
rate that the temperature does not rise above 50°. The water is 
evaporated off after one hour, the crude sodium salt is suspended 
in benzene, and dry hydrogen chloride is passed into the ice-cold 
solution. The sodium chloride is filtered off, and the dichloro- 
acetic acid is recovered from the filtrate. Small-scale experiments 
confirm Kétz’s view as to the mechanism of the reaction (A., 1914, 
i, 186). 

If itihicnensitie acid is slowly added to sodium ethoxide in 
absolute alcohol, it yields sodium diethoxryacetate, and if, after 
the alcohol has been distilled off, methyl sulphate is added to this 
salt and the mixture is heated on a water-bath for three hours, 
methyl diethoryacetate, CH(OEt)."CO,Me, b. p. 184—185°. 
D*5 1:0049, is obtained. W. G. 
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The Position of the Double Bond in Ricinoleic Acid. 
Kart Stosius and Kari WiesterR (Biochem. Zeitsch., 1920, 111, 
|—8).—On oxidising ricinoleic acid with an alkaline solution of 
potassium permanganate, a mixture of azelaic and suberic acids 
was obtained. By neutralising the mixture with a known amount 
of sodium hydroxide and then adding in succession one-fourth of 
the requisite hydrochloric acid necessary to liberate the free acids, 
and extracting each fraction with ether, azelaic acid, m. p. 106°, 
was obtained in the first fraction, and suberic acid, m. p. 140°, 
in the last fraction. Fractions two and three contained a mixture 
of both. It is suggested that azelaic and suberic acids are formed 
by the oxidation of two different isomeric ricinoleic acids, the 
probable explanation of the presence of the second isomeride being 
that the alkali hydroxide causes a shifting of the position of the 
double linking in a portion of the ricinoleic acid, this being nearer 
by one carbon atom to the carboxyl group. 8. 8. Z. 


The C,-Saccharinic Acids. I. The Resolution of 
il-8y-Dihydroxybutyric Acid into the Optically Active 
Components. The Derivatives of these Acids. J. W. E. 
GLATTFELD and Georce E. MILLER (/. Amer. Chem. Soc., 1920, 
42, 2314—-2321).—dl-By-Dihydroxybutyric acid was resolved into 


— its two optically active components 
ae = CH, a by passage through its brucine salt. 
HO-C-H H: (: OH 1-By-Dihydroxybutyric acid has 
yy 7% [a], —8°29°, and gives a brucine 

H 1 H H C H salt, [a]? —29°42°, a bariwm salt, 
CO,H CO,H [aly +1489, a calcium _ salt, 
l-Acid. ' d-Acid. [als +2°47°, and a phenylhydr- 


azide, m. p. 102—103°, [a], 
+1°71°. The d-acid has [a], +8: 00°, and gives a brucine salt and 
a barium salt, [a], —1:48°. ° 

From their behaviour on oxidation, the configurations of the 
two acids must be as in the annexed formule. W. G. 


The Rotatory Power of Tartaric and Malic Acids in 
Solution. R. pre Matiemann (Compt. rend., 1920, 171, 950—952). 
—In benzene—alcohol solution, d-tartaric acid gives a levorotation 
for all the rays from A=0-578—0-436 yn, the dispersion being 
normal, [@}4s6/[@];73=4°45 at 21°. In the presence of neutral salts 
of strong acids, in particular in the presence of calcium chloride, 
the dextrorotation of tartaric acid in aqueous solution diminishes 
and becomes an increasing levorotation as the concentration of 
the calcium chloride increases. The dispersion, which is at first 
abnormal, becomes normal by the addition of a suitable amount 
of calcium chloride. 

The addition of benzene to an alcoholic solution of /-malic acid 
results in a dextrorotatory solution. Similarly, the addition of 
calcium chloride to an aqueous solution of malic acid gives a more 
highly dextrorotatory solution. W. G. 
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Colloids Soluble in Water from Artificial Charcoals. 
K. A. Hormann and WitHetm Freyer (Ber., 1920, 538, [B, 
2078—2095. Compare A., 1913, ii, 954).—Colloidal substances 
of an acid character have been obtained by oxidising charcoal 
under certain conditions. For the successful preparation of these 
substances, it was found necessary to use soot or charcoal prepared 
at a low temperature; the behaviour of the charcoal towards 
oxidising agents was found not to depend on the nature of the 
material from which it was prepared, but on the temperature to 
which it had been subjected. The materials used in the experi- 
ments were (a) soot, prepared by burning different hydrocarbon 
flames against a water-cooled surface in a limited supply of air, 
and then heating the product for two hours at 300°; (6) charcoal, 
prepared by heating sawdust gradually to 600°. The colloidal 
oxidation products were best prepared by gradually adding 
potassium chlorate to a suspension of the soot or charcoal in 15% 
aqueous hydrochloric acid. Part of the product was soluble in 
water (water-soluble colloid), precipitated by acid, and another 
portion was soluble in dilute alkali (alkali-soluble colloid). The 
latter is reprecipitated by alkali hydroxide, carbonate, or hydrogen 
carbonate greater than 1% in strength. The water-soluble colloid 
is a higher oxidation product than the alkali-soluble. They are 
black, and form intensely coloured solutions. 

Alkali-soluble colloid from soot, (Cj>HO,),. 

Water-soluble colloid from soot, C,,H,O,. It forms an 
ammonium salt, (C,,;,H,O,NH,),, in the form of shining, black 
hairs, and an insoluble barium salt, [(C,,H,O,).Ba],, by precipita- 
tion of a solution of the ammonium salt with barium chloride. 

Alkali-soluble colloid from charcoal, (C,,H,O;),. This contains 
two carboxyl groups, forming a secondary ammonium salt, 
C,,H,O,(NH,)o, a barium salt, C,,H,O,Ba, and a calcium salt con- 
taining more water, C,,H,,0,,Ca. ° 

Water-soluble colloid from charcoal, (C,,H;O,),. This colloid 
forms adsorption products with salts of the alkaline earths. 

From their behaviour with hydrazine hydrate, it is probable 
that the above products contain, besides carboxyl groups, reactive 
carbonyl groups. Their colour intensity in solution is of the same 
order as that of dyes of high molecular weight. Viewed with the 
ultramicroscope, the solutions show submicrons with well-marked 
Brownian movement, the dimensions being, for the alkali-soluble 
particles, 3—4 x 10-°, and for the water-soluble, 1-7—2 x 10-® cm. 
The precipitation of the colloidal particles, which are negatively 
charged, by a number of salts was studied. The colloids adsorb 
iodine, methylene-blue, and bacteria. E. H. R. 


A Sulphide Acid: Butyl Ether of Thioglycollic Acid 
[Butylthiolacetic Acid]. Yosuisukxe Uyvepa and E. Emmet 
Remw (J. Amer. Chem. Soc., 1920, 42, 2385—2389).—Sodium 
chloroacetate readily reacts in aqueous solution with the sodium 


salt of’ butyl mercaptan to give n-butylthiolacetic acid, 
C,H,°S-CH,°CO.H, 
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b. p 1407/10 mm., Di 1:0771, DZ 10631, nP 1:4780. This 
aid gave crystalline bariwm, calcium, strontium, nickel, cobalt, 
zinc, cadmium, manganese, copper, and stlver salts. The am- 
monium salt was unstable, and the magnesium and lead salts 
were not crystalline. It gave a chloride, b. p. 218° (corr.)/758 
mm., DS 1:0956, n> 14810; an amide, m. p. 65°; a methyl ester, 
b. p. 85°/10 mm., Dj 1:0299, DZ 1:0125, nF 1:4590; an ethyl ester, 
b. p. 89—90°/10 mm., Dj 1:0044, DZ 09881, nF 1°4560; a propyl 
ester, b. p. 93—94°/6 mm., D§ 0°9892, D3 0°9723, n® 1°4555; a 
butyl ester, b. p. 105—106°/6 mm., Dj} 0°9794, DZ 0-9630, nZ 
14555 ; a p-netrobenzyl ester, and a p-bromophenacy/ ester, m. p. 95°. 
W.G 


Modified Method for the Preparation of a-Sulpho- 
carboxylic Acids. H. J. Backer and J. V. Dupsx¥ (Rec. trav. 
chim., 1920, 39, 694—698).—A more detailed account of work 
already published (A., 1920, i, 288). W. G. 


a-Sulphopropionic Acid and its Acid Salts. A. P. N. 
FrancHimont and H. J. Backer (Rec. trav. chim., 1920, 39, 
689—693. Compare A., 1915, i, 55).—The free acid behaves as a 
strong acid, but its acid salts behave as weak organic acids, and 
it is probable that in these salts it is the hydrogen of the sulphonic 
group which has been replaced by metals or organic bases. The 
aniline hydrogen salt has m. p. 163°, and the a-naphthylamine 
hydrogen salt has m. p. 233°. W. G. 


Sulphoxyl Compounds. XII. Action of Oxidising 
Agents on Formaldehyde Sulphoxylate. <A. Binz and 
E. HaBertanp (Ber., 1920, 58, [B], 2030—2034).—The action of 
formaldehyde sulphoxylate on mercuric chloride has been investi- 
gated, since neosalvarsan (the product of the condensation of 
salvarsan and formaldehyde sulphoxylate) is administered in con- 
junction with mercuric chloride; it leads to the formation of form- 
aldehyde bisulphite and mercurous chloride, or mercury if the 
sulphoxylate is present in excess, whilst, also, to a minor extent, 
the latter is decomposed by the liberated hydrochloric acid, with 
precipitation of sulphur, before the action with mercuric chloride 
has attained completion. Alkaline thiosulphate solution oxidises 
formaldehyde sulphoxylate in accordance with the equation 
0H-CH,*O-SONa + Na.S,0, + 2NaOH = 

OH-CH,:0-SO,Na + Na,SO,+ Na,S+ H,O, 
the reaction thus being analogous to that occurring between hypo- 
sulphite and thiosulphate (Binz and Sondag, A., 1906, ii, “am 

H. W. 


Volatile Oil of Artemisia annua, L. II. The Con- 
stitution of Artemisia Ketone. Yasunixo AsaHina and SEIs1 
Takact (Yakugaku Zasshi [J. Pharm. Soc. Japan], 1920, No. 
464, 837-864. Compare A., 1918, i, 76).—On oxidation with 
potassium dichromate and sulphuric acid, or concentrated nitric 


b* 
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acid, tetrahydroartemisia ketone gives aa-dimethylbutyric acid 
(confirmed as its anilide, m. p. 91—92°), whilst with potassium 
permanganate artemisia ketone gives dimethylmalonic acid. In 
preparing artemisia ketone semicarbazone, a new ketone, C,)H,,0, 
isomeric with artemisia ketone, was isolated as its semicarbazine 
compound, m. p. 70—72°, anhydride, m. p. 103—104°, which, by 
the action of nitrous acid, was converted to an azide, m. p. 162°; 
this, when boiled with potassium hydroxide, yielded the free 
ketone. The new ketone gives tetrahydro-artemisia ketone 
by reducing with hydrogen in the presence of platinum- 
black, is therefore considered to be an af-unsaturated com- 
pound, and named isoartemisia ketone, b. p. 182—183°, 
DY 0-8711, ni 146880. By the action of hydroxylamine, the 
iso-compound yields two compounds, hydroxylaminodihydroiso- 
artemisia ketorime, m. p. 170°, and hydroxrylaminodihydroiso- 
artemisia ketone, m. p. 162°. The latter forms a true nitroso- 
compound, nitrosodihydroartemisia ketone, m. p. 64°, by oxidation 
with mercuric oxide, which shows that the nitroso-group has dis- 
placed the tertiary hydrogen atom. The authors suggest the 
following constitutions for artemisia ketone (1) and isoartemisia 
ketone (II) respectively: (I) CH,:CH-CMe,*CO-CH,*CMe:‘CH, ; 
(II) CH,:CH:CMe,°CO-CH:CMe,. K. K. 


Mutarotation of Dextrose in Solutions of Secondary 
Sodium Phosphate. Hans Murscnuauser (Biochem. Zeitsch., 
1920, 110, 181—192).—Like sodium carbonate, disodium 
phosphate accelerates the mutarotation of dextrose in aqueous 
solution. The accelerating influence depends on the concentration 
of the salt. Dextrose is more susceptible to the action of sodium 
carbonate than to that of disodium phosphate. 8. 8. Z. 


Allyl-8- glucoside. Emm Fiscuzr (Zeitsch. physiol. Chem., 
1919, 108, 3—8. Compare A., 1912, i, 884; Bourquelot and 
Bridel, A., 1912, i, 790).—Allylglucoside tetra-acetate, 

C,H,-O-C,H,O;Ac,, 

prepared by treating acetobromoglucose with allyl alcohol in the 
presence of silver carbonate, has [a]f}/ —26°21° to —26-36°, m. p. 
89—90°. Allylglucoside, C,H;-O-C,H,,0;, obtained by hydro- 
lysing the tetra-acetate with baryta, has [a|} —40°25° to —40°48°, 
m. p. 102—103°. On brominating the tetra-acetate in chloroform, 
allylglucoside tetra-acetate dibromide, C,H,Br,*O-C,H,0;Ac,, is 
obtained having [a]} —10-54°, m. p. 91—93°. The bromoallyl-f- 
glucoside, C,H,Br-O-C,H,,0;, was prepared by hydrolysing the 
dibromide with baryta, and has [a|,—49°72°, m. p. 127—128° 
(corr.). S. 8. Z. 


Two Isomeric Chlorotetra-acetyl-d-fructoses. fF. M. 
JaEGER (Proc. K. Akad. Wetensch. Amsterdam, 1920, 28, 
342—346).—By the action of phosphorus pentachloride on 
B-tetra-acetylfructose dissolved in dry chloroform at low tempera- 
tures, two isomeric chloro-derivatives are formed. The first, 
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a-chlorotetra-acetyl-d-fructose, which is formed when the reaction 
is carried out in presence of anhydrous aluminium chloride, is 
highly unstable, and can only be purified by recrystallising from 
dry ether at 0°. It has m. p. 83° and [a]} —160-9°, the maximum 
value in chloroform solution. From ether it crystallises in small, 
colourless, transparent needles, elongated in the direction of the 
eaxis, belonging to the rhombic (probably bisphenoidal) system, 
a:b: e=0°9759 : 1 : 0°3284. The isomeric 8-chlorotetra-acetyl-d- 
fructose, which is formed when the reaction is carried out without 
a catalyst, is less unstable than the a-form, although it gradually 
decomposes when repeatedly recrystallised. In taste it is much 
less bitter than the a-form. It is best recrystallised from hot 
alcohol, and has m. p. 108°, [a]? + 45-2° in chloroform. Its benzene 
solution deposits large, transparent, prismatic crystals, rhombic 
bisphenoidal, a:b:c=1°7478:1:0°7112. There is a certain simi- 
larity in form development between the crystals of the two 
isomerides, but this similarity is not so close as in the case uf a- 
and §-penta-acetyl-d-fructoses (A., 1918, i, 6). E. H. R. 


Solubility of Lactose. J. Gituis (Rec. trav. chim., 1920, 39, 
677—-678).—The author has redetermined the solubility of lactose 
in water over the temperature range 50—100°. The results con- 
firm those previously published (A., 1920, i, 217). W. G. 


Catalytic Combustion of Sucrose. L. Branpr (Chem. Zeit., 
1920, 44, 881—-882).—When an ordinary lump of sugar is 
moistened at one corner with a trace of blood, milk, etc., and then 
lighted, it burns readily; traces of certain mineral substances also 
accelerate the rate of combustion, whilst others are without effect, 
but there seems to be no general explanation as to why a substance 
should or should not aid the combustion. W. P. S. 


Studies in Fermentation. V. Enzyme Formation 
through the Action of Ions. W. Biepermann (Fermentforsch., 
1920, 4, 1—28; from Chem. Zentr., 1920, iii, 6838—639. Compare 
A., 1920, i, 15).—I. Amylose, Amylopectin, and A mylocellulose.— 
A clear amylose solution can be obtained by extracting wheaten 
starch with water at 80°. The extracted residue the author con- 
sders to be “amylopectin.”” An amylose solution could not be 
obtained at the ordinary temperature from potato starch. The 
extracted residues from wheaten and pea starch, on being digested 
with filtered saliva, left a residue, which did not give the iodine 
reaction and behaved like cellulose. Potato does not contain this 
substance. 

II. The Influence of Salts on the Autolytic Cleavage of Pure 
4mylose—From the results the author obtained by studying the 
action of various salts on soluble amylose, he concludes that the 
soluble amylose forms a complex with certain ions which acts as 
an autolytic enzyme. Amylopectin is resistant to the action of 
saliva in the presence of those salts, and can therefore be separated 

bh* 2 


i. 12 ABSTRACTS OF CHEMICAL PAPERS 


from it in this way. It also is evident that the autolytic enzyme 
formed is not identical with the saliva enzyme (ptyalin ?). 
S. 8. Z. 


Constitution of Polysaccharides. I. The Relationship 
of Inulin to Fructose. James CoLtgunoun Irvine and Erne 
Srewart STEELE (T., 1920, 117, 1474—1489). 


The Constitution of Polysaccharides. II. The Conver- 
sion of Cellulose into Glucose. James CoLtqunoun Irvine 
and CuarLes WILLIAM Soutar (T., 1920, 117, 1489—1500). 


Constitution of Cellulose. . Kurt Hess (Helv. Chim. Acta, 
1920, 3, 866-869. Compare A., 1920, i, 532).—A reply to 
criticisms by Karrer (A., 1920, i, 620). Hess regards cellulose as 
a complex of ‘celluxose”’ (‘ hydrocellulose’’) systems, held 
together by virtue of the residual affinities of the hydroxyl groups, 
the components themselves having definite chemical structure, 
being, in fact, tannin-like units derived from dextrose. Karrer, on 
the other hand, sees in the relationship of a simple cellulose or 
starch molecule to the whole fibre or grain something akin to the 
relationship between a single molecule and a rigid crystal. 

Attention is directed to the fact that copper is the only heavy 
metal which gives ammine-hydroxides capable of dissolving cellu- 
lose. Ammoniacal nickel oxide, and bases such as [Co en,](OH)., 


en, en, | 
Co OH, (OH), and co OH, (OH)., are quite inactive, from 
_ OF | _ O, 
which the conclusion is drawn that the copper complexes must be 
very different in structure. J.C. W. 


Synthesis of a Tetrasaccharide fcontaining Sulphur. 
Fritz Wreve (Zeitsch. physiol, Chem., 1919, 108, 115—119).— 
The tetradeca-acetate of dicellosyl sulphide, Cs.HOg,8, m. p. 262° 
(uncorr.), was prepared by treating acetobromocellose with 
alcoholic potassium sulphide. The tetrasaccharide, dicellosyl 
sulphide, CoyHj.08, was obtained from the acetyl derivative by 
saturating a methyl-alcoholic solution of it with ammonia, evapor- 
ating in a vacuum, and extracting with hot 90% alcohol; it has 
[a}i —48°33°. The potassium compound of the tetrasaccharide, 
C,H jO2SKy,4H,O, m. p. 170—180°, was obtained by treating the 
acetyl derivative with aqueous-alcoholic potassium hydroxide in 
hot alcohol. 8. 8. Z. 


The Physical Structure of some Organic Compounds of 
High Molecular Weight. I. R.O. Herzog and Wiiti JANcKE 
(Ber., 1920, 58, [B], 2162—2164).—The method described by 
Debye and Scherrer (A., 1917, ii, 437) for the examination of 
crystalline powders by means of X-rays has been applied to the 
examination of biological material, chiefly fibres. The material 
was crushed, pressed into a small capillary, and exposed to X-rays, 
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as described (/oc. cit.). Cotton, ramie, and wood-fibre all gave 
interference figures indicating rhombic symmetry, a: b:c=0°6935: 
1:0°4467. When a bundle of fibres was examined by a combin- 
ation of the Debye-Scherrer and von Laue methods, evidence was 
obtained that the particles of cellulose are regularly orientated in 
the direction of the length of the fibre, that is, the direction of 
growth. Woody cellulose and crushed jute gave results almost 
identical with the above, and it is consequently impossible to say 
whether the lignin is adsorbed by or combined with the cellulose. 
Viscose artificial silk appears to be crystalline, but the particles 
are not regularly orientated in the direction of the fibre. Acetyl- 
cellulose silk appears to be amorphous. 

Rice-, maize-, and wheat-starch show rhombic symmetry, 
a:b:e=0°7252:1:0°5509, whilst glycogen is amorphous. De- 
gummed silk shows a crystalline structure, but human hair is 
amorphous. E. H. R. 


Certain Sulphur’ Derivatives of  ‘soPropylamine. 
MaRGARETHE Bose (Ber., 1920, 58, [B], 2000—2002).—2-Thiol-4- 
methylthiazoline, 4 NS. ‘SH (Gabriel and Ohle, A., 1917, 
i, 564), is slowly hydrolysed by boiling 20% hydrochloric acid to 
carbon dioxide, hydrogen sulphide, and a-thiolisopropylamine 
hydrochloride, NH,*CHMe-CH,°SH,HCIl, needles, m. p. 94° after 
softening at 90°; the corresponding picrate crystallises in short 
prisms, m. p. 123°. An aqueous solution of the hydrochloride is 
oxidised by iodine to BB’-diaminodipropyl disulphide, 

(NH,°CHMe:CH,),S,, 
a powerfully alkaline oil, which gives a hydrochloride, small 
needles, m. p. 212° after previous darkening, and a picrate, rect 
angular plates, m. p. 201° (decomp.) after darkening at 198°; the 
dibenzoyl derivative crystallises in leaflets, m. p. about 170° after 
marked softening at 157°. The hydrochloride is transformed by 
boiling benzoyl chloride into 2-phenyl-4-methylthiazoline, 


CHMe-N N 

¢H,— go’ Ph, 

colourless oil, which is identified i in the form of its picrate, rhombic 
plates, m. p. 124° after softening at 119°, and dichromate, 
(C,)H,,NS).H,Cr,O,, orange-coloured precipitate, which decom- 
poses below 100°. H. W. 


The Stereochemistry of the Ruthenium Atom. A. WerNrER 
and Aut. P. Smirnorr (Helv. Chim. Acta, 1920, 3, 737—747). 
—The discovery of a series of salts of the structure 

NO 

BE Ru(NH,), |X, 
(Werner, A., 1907, ii, 560) proved that the co-ordination number 
of ruthenium is 6, and now the conversion of this series into 
another with ethylenediamine instead of ammonia brings 
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ruthenium completely into line with the other metals of the 
platinum group as far as the co-ordination theory is concerned 
(compare A., 1920, i, 598). 

Ruthenic chloride is converted into potassium pentachloro- 
nitrosorutheneate, and then into nitrosohydroxotetrammine- 
ruthenium bromide (Werner, ibid.; new details are given). The 
latter is warmed with 10% ethylenediamine solution, and, after 
most of the ammonia is expelled, the solution is cooled and mixed 
with potassium iodide. The crude iodide of the new series is pre- 
cipitated, contaminated by colloidal ruthenium. To remove the 
latter, the salt is dissolved in water and partly precipitated by 
silver nitrate, when the filtrate is found to be free from the 
impurity, and can be “salted out” with potassium iodide again 

The following nitrosohydroxodiethylenediamineruthenium salts, 


(io Ru en, |X,, are described: iodide, golden-yellow leaflets; 


bromide, thin, yellow prisms; chloride, slender, yellow needles; 
nitrate, stout, dark yellow prisms; sulphate, yellow needles; per- 
chlorate, large, flat, yellow prisms; d-a-bromo-x-camphor- 
sulphonate, stout, yellow prisms; d-camphor-a-sulphonate, large, 
yellow leaflets. The salts of the optically active acids are inactive, 
and no resolution of the base has been effected, in addition, by 
d-camphoric acid, d-tartaric acid, or d-nitrocamphor. The nitroso- 
and hydroxyl groups are therefore probably in the trans-positions 
(1:6). J. C. W. 


Preparation of Derivatives of Hexamethylenetetramine. 
J. D. Rievex (D.R.-P. 324203; from Chem. Zentr., 1920, iv, 473). 
—Quaternary bases of hexamethylenetetramine are treated with 
cholic acid. The cholates of hexamethylenetetramine methyl 
hydroxide and hexamethylenetetramine ethyl hydroxide crystallise 
in prisms. They can be used therapeutically for gall-stones. 

8. S. Z. 

Calcium Cyanamide. Naoro Kameyama (J. Coll. Eng., 
Tokyo Imp. Univ., 1920, 10, 173—207, 209—247, 249—263).—To 
prepare calcium cyanamide in a pure state, the methods of igniting 
carbamide, cyanamide, or other amides of carbonic acid were 
investigated. If carbamide is employed, calcium cyanate is formed 
as an intermediate product at temperatures below 300°, but it is 
transformed into cyanamide slowly at 340—360°, and rapidly 
above 450°. Oxidation of the cyanamide is avoided by heating 
for a short time only—5 to 7 minutes at 800°. The product of the 
ignition consists of a mixture of cyanamide, calcium carbonate, and 
calcium oxide; with initial proportions of carbamide and lime ol 
1:2, 1:14, and 1:1, the amounts of calcium cyanamide in the pro- 
duct are found to be 16°5, 24, and 34%. If the materials are ignited 
in a current of nitrogen, a quantitative yield results; in air, 
92—98% of the theoretical yield is obtained. It is preferable to 
employ dicyanodiamide instead of carbamide, as the product con- 
tains a higher percentage of cyanamide. The most suitable 
temperature is 900—1000°, in order to decompose most of the 
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calcium carbonate formed, the time of ignition being about ten 
minutes. Cyanate is not formed as an intermediate product when 
dicyanodiamide is used. About 50—53% of cyanamide is found in 
the product after ignition, but 90% may be reached by further 
heating with excess of dicyanodiamide, and 99% if the ignition is 
carried out in a current of nitrogen. The action on cyanamide of 
oxygen, carbon dioxide, and carbon monoxide was investigated. 
Oxygen acts rapidly at 420—450°, with formation of calcium 
carbonate and nitrogen, but free carbon is not separated. Up to 
1070°, carbon dioxide reacts, with formation of calcium oxide and 
nitrogen. Above 1110°, however, separation of carbon takes place, 
owing to the action of the carbon monoxide produced: CaCN,+ 
(CO=CaO0+2C+N,. Carbon monoxide exerts no action on 
calcium cyanamide up to 1000° in absence of catalysts, but if 
carbon dioxide is produced from the monoxide, the cyanamide may 
become oxidised. Even in the absence of catalysts, as shown above, 
carbon monoxide reacts at temperatures above 1140°. The heat 
of combustion of calcium cyanamide, determined with the aid of 
sucrose, was found to be 155,020 cal. per gram-mol. at constant 
volume, and 154,730 cal. at constant pressure, and, from calcula- 
tion, the heat of formation is Ca+C diam. + N,=CaCN,+ 91,480 
cal., or Ca + C amorph. + N,=CaCN, + 94,820 cal. W. J. W. 


Complex Compounds of Thiocyanates and Arsenious 
Acid. Fritz Ernraim (Helv. Chim, Acta, 1920, 3, 800—805).— 
When arsenic trioxide, potassium hydroxide, and potassium thio- 
cyanate are mixed in concentrated solutions, precipitates are 
obtained of products varying in composition between the limits 
KCNS: As,O,, 2:3 and 1:2, and KOH:As,O3, 0:1 and 1:1. 
These are mostly freely soluble in water, and crystallise well; for 
example, one approximating to K,0,3As,0,,2KCNS,4H,O, forms 
long, silky needles, but they decompose when crystallised from hot 
water into the compound, KCNS,2As,0,, which separates from the 
hot solution in indefinite, hexagonal, microscopic platelets. Using 
sodium salts, an asbestos-like mass approximating to 

2Na0OH,NaCNS,2As,0;,4H,O 


has also been prepared. J.C. W. 


The Possible Asymmetry of the Aliphatic Diazo-com- 
pounds. C. S. Marver and W. A. Noyzs (J. Amer. Chem. Soc., 
1920, 42, 2259—2278).— Unsuccessful attempts were made to pre- 
pare optically active diazo-compounds from active amino-esters, 
using the method of Curtius (A., 1885, 883). Ethyl d/-phenyl- 
aminoacetate gave an acetyl derivative, m. p. 65—66°, and a 
carbethory-derivative, m. p. 57°. Impure ethyl phenyldiazo- 
acetate was obtained by the action of sodium nitrite and acetic 
acid on ethyl phenylaminoacetate hydrochloride in sodium acetate 
solution. All attempts to purify this diazo-ester led to its decom- 
position, giving ethyl mandelate. Attempts to prepare the optic- 
ally active diazo-ester from ethyl /-phenylaminoacetate hydro- 
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chloride were not successful, but this /-ester gave an acetyl deriy- 
ative, m. p. 69—70°. 

Ethyl a-diazo-n-hexoate, b. p. 75—78°/10 mm., n® 1°453, was 
readily obtained from the corresponding amino-ester hydrochloride, 
When decomposed by dilute acids, the diazo-ester gave ethy] 
a-hydroxy-n-hexoate and ethyl A*hexenoate. Zthyl 1-a-amino- 
n-heroate, b. p. 86—87°/12 mm., and its hydrochloride, 
[a], —7°25°, were prepared from the /-amino-acid, and éthy/ 
d-a-amino-n-hexoate, b. p. 85°/10 mm., and its hydrochloride were 
prepared from the d-amino-acid. The diazo-esters prepared from 
these optically active esters were, however, inactive, and when 
decomposed by dilute acids they gave optically inactive products. 

a-Bromohexoic acid when heated with thionyl chloride yielded 
a-bromo-n-hexoyl chloride, b. p. 102—105°/30 mm., which con- 
densed with glycine in the presence of sodium hydroxide to give 
a-bromo-n-hexoylglycine, m. p. 114—115°, from which, by the 
action of ammonium hydroxide, a-amino-n-hexoylglycine, m. p. 
226°, was readily obtained. This dipeptide readily gave an 
ethyl ester hydrochloride, which, when acted on by sodium nitrite 
and acetic acid, gave the ethyl ester of a-hydroxy-n-hexoylglycine, 
m. p. 90—91°. 

Ethyl a-amino-octoate, b. p. 110°/10 mm., nf 1°436, gave a 
hydrochloride, m. p. 76—77°, which, when diazotised, gave an 
impure diazo-ester readily decomposing into ethyl a-hydroxy- 
octoate, b. p. 80—85°/7 mm. 

A second unsuccessful attempt to prepare pure diazo-compounds 
consisted in an application of the method of Oppe (compare A., 
1913, i, 534). Methylphthalimidine was readily converted into its 
nitroso-derivative, m. p. 86°5—-87°, but the latter could not be 
converted into o-carbethoxyphenylmethyldiazomethane. As it was 
not found possible to resolve methylphthalimidine, this work was 
abandoned. Similarly, attempts to prepare a nitroso-derivative 
from sec.-butylurethane were not successful. 

Under certain conditions, the treatment of optically active 
amino-ester hydrochlorides with nitrous acid gave optically active 
hydroxy-esters, and it is suggested that if the diazo-ester is an 
intermediate compound, this is evidence for the existence of an 
asymmetric diazo-compound. W. G. 


Constitution of Acetatomercuriformic Esters. WALTER 
ScHoELLER (Ber., 1920, 58, [B], 2144—2147).—Methyl acetato- 
mercuriformate has been formulated CH,*CO-O-Hg-CO,Me by 
Schoeller, Schrauth,. and Essers (A., 1913, i, 1162; 1920, i, 225), 
but has more recently been considered by Manchot (A., 1920, i, 520) 
to be a simple additive compound, chiefly on account of its suscepti- 
bility to halogen acids, but not to oxy-acids, and its behaviour 
towards alkyl iodides. The former property, however, only repre- 
sents an extreme case of the general behaviour of mercurated com- 
pounds towards halogen acids, and has an exact parallel in their 
behaviour towards ammonium sulphide, whilst the latter reaction 


ative: 
vigor 
pero3 
enzyr 
grou} 
oxy ge 
grou} 
mesit 
carbo 
more 
result 
grou} 
hydr« 
a ha 
Adre 
feebl 
tensic 


ORGANIC CHEMISTRY. i. 17 


is regarded as insufficient evidence of additive structure. The 
constitutive nature of the substance is established by its reduction 
with activated aluminium to methyl formate, and by its hydrolysis 
with aqueous sodium hydroxide, in accordance with the scheme: 
(H,-CO-O-Hg-CO,R + 2NaOH = CH,°CO,Na + HO-R + 

HO:-Hg-CO,Na — Hg+HO-CO,Na, 
and also by the quantitative formation of methyl chloroformate 
from methyl chloromercuriformate when acted on by iodine. 

The results of the investigation of the mercuration of cinnamic 
eters (A., 1911, i, 595) are in good agreement with Biilmann’s 
observations in the same field (A., 1910, i, 346), and are readily 
interpreted on the hypothesis of structural compounds. Con- 
frmation of this has been obtained by the isolation of substances 
containing an asymmetric carbon atom by the simultaneous addi- 
tion of the mercuri-complex and the alkyloxy-group at the double 
bond; the substances are to be described shortly. H. W. 


Decomposition of Hydrogen Peroxide by Organic Com- 
punds and its Bearing on the Catalase Reaction. 
Sergius Morcutis and V. E. Levine (Science, 1920, 52, 
202—204).—A group of aromatic hydrocarbons and their deriv- 
atives give the typical catalase reaction. Benzene reacts most 
vigorously, 0°2 c.c. liberating 20 c.c. of oxygen from hydrogen 
peroxide in a manner exactly resembling the effect of an active 
emzyme preparation. The aromatic hydrocarbons of the benzene 
group form a series of gradually decreasing power to liberate 
oxygen from hydrogen peroxide according to the number of methyl 
groups attached to the ring, thus, benzene>toluene>xylene> 
mesitylene. The reaction is not general for the aromatic hydro- 
arbons, but is specific for the benzene series. Hydrocarbons with 
more than one ring and heterocyclic compounds give negative 
results. The attachment of a carboxyl, hydrazino-, or hydroxyl 
group to the ring renders the compound incapable of decomposing 
hydrogen peroxide, whilst a nitro-, amino-, or aldehydo-group, or 
a halogen atom, lessens, but does not destroy, the action. 
Adrenaline and its hydrochloride decompose hydrogen peroxide 
feebly. The decomposition is not caused by changes in surface 
tension. CHEMICAL ABSTRACTS. 


Ethylenic Isomerism of the Styrenes Monobrominated 
in the Side-chain. Cuartes DurraissE (Compt. rend., 1920, 
171, 960—963).—Two isomeric monobromostyrenes are known, 
and the author has now prepared the third. One of the isomerides 
(4), m. p. 6—7°, b. p. 107°/22—23 mm., D® 1-422, ni” 1-6094, 
is obtained by heating sodium dibromo-8-phenylpropionate in 
aqueous solution with sodium carbonate. The second isomeride 
(b), m. p. —43°, b. p. 71°/7—8 mm., D® 1-406, ni” 1°5881, is 
prepared by the action of dry hydrogen bromide on an acetic acid 
wlution of phenylacetylene. The third isomeride (C), m. p. —8° 
to -7°, b. p. 71°/6—7 mm., D® 1°426, n° 15990, is obtained by 
heating phenylbromostyrylketen with powdered sodium hydr- 
xxide. When the two isomerides, A and C, are brominated, they 
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both give a®f-tribromoethylbenzene, and consequently they are 
stereoisomerides having the constitution CHPh:CHBr. The 
isomeride B, on bromination, gives aaB-tribromoethylbenzene, and 
therefore has the constitution CPhBr:CH.. W. G. 


Formation of 2:3 :6-Trinitrotoluene in the Nitration of 
Toluene. Royston Barry Drew (T., 1920, 117, 1615—1618), 


Products of Detonation of Trinitrotoluene. C. §. 
Munroe and 8. P. Howext (Proc. Amer. Phil. Soc., 1920, 59. 
194—-223).—For the analysis of the products of detonation of 
trinitrotoluene, the material selected had a f. p. 80-2° and a 
nitrogen content of 18°32%, as determined by Dumas’ method, and 
18°14% as found by Orndorff’s modification of the Kjeldahl method, 
in which red phosphorus and hydrogen iodide, with or without 
iodine, are employed as reducing agent, and copper sulphate, 
sodium sulphate, and sulphuric acid as digestion agent. The tests 
were carried out in a Bichel pressure gauge, the charges being 
wrapped in tin-foil and fired with a No. 8 detonator, and the 
gaseous products were analysed in the Burrell modification of the 
Orsat apparatus (A., 1916, ii, 260). In calculating the results, 
corrections were applied for nitrogen in the detonator and in the 
residual air, and as a check on the accuracy of the observations, a 
comparison was made with the original total nitrogen content. 
From ten experiments with charges increasing by 50 grams from 
25 grams to 450 grams, with loading densities of from 0°0016 to 
0°003, the maximum and minimum percentages of the gases found 
were as follows: CO,, 6°4, 1:1; CO, 60°7, 53-2; H, 27°6, 19-9; 
CH,, 2°3, 0°11; N, 15°6, 13°3. In every case an odour of ammonia 
was distinguishable; its amount in a single case was found to be 
0°034%. Two experiments with trinitrotoluene charges of density 
0°86 and 1°50 respectively, indicated no difference in the gas 
analysis, nor was any alteration produced by using different 
detonating agents, such as tetryl in one case and fulminate- 
chlorate composition in another. After each experiment, some 
solid combustion products were found in the gauge; three 200-gram 
charges gave 5-5, 80, and 9°25%, and a 400-gram charge gave 
3°75%. The amount of solid matter appears to diminish with the 
weight of the charge and to increase with its density. The com- 
position of the deposit was found to be: moisture, 0°25%; ash, 
77°10%; H, 0°33%; C, 34°34%; N, 101%; S, 3°97%; eliminating 
contaminating substances from the gauge, detonator, and wrapper, 
this gives H, 1°03%; C, 96-07%; N, 2-90%. The amount of the 
gases absorbed by the solid combustion products was found to be 
6-11 c.c. per gram, the composition being CO., 71°3%; CHy, 10%; 
N, 27'7%. The quantity is not sufficient to affect the analysis of 
the gaseous products. W. J. W. 


The Crystal Forms of some Substituted Amides of 
Toluene-p-sulphonic Acid. F. M. Jarcer (Proc. K. Akad. 
Ietensch. Amsterdam, 1920, 28, 347—362).—The crystals of a 
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sumber of .V-substituted derivatives of toluene-p-sulphonamide 
and nitrotoluene-p-sulphonamide, prepared by Van Romburgh 
(A., 1902, i, 607), are described. (The orientation of the nitro- 
group in the derivatives of the latter substance is not stated, but 
it appears probable that o-nitrotoluene-p-sulphonamide is 
intended.) 

Nitrotoluene-p-sulphonamide, m. p. 141°, large, transparent 
aystals from ethyl acetate, monoclinic, pseudo-rhombic, a:}:¢= 
12289: 1:1°1812, B=90°, D'° 1-612. 

Toluene-p-sulphonmethylamide, m. p. 76°, small, colourless, 
rectangular plates from alcohol, rhombic bipyramidal, a:b:c= 
1:0358 : 1 : 2°6074, D'? 1-340. 

Nitrotoluene-p-sulphonmethylamide, m. p. 91°, pale yellow 
prisms from ethyl acetate, monoclinic prismatic, a: b:c=1°0522:1: 
03948, B=86°403’, D1 1-485. 

Toluene-p-sulphonmethylnitroamide, m. p. 60°, almost colourless, 
scout, short prisms or flat needles from a mixture of light 
petroleum and ether, monoclinic prismatic, a:b:c=1°3210: 
1:0°6892, B=78°6’, D 1-454. 

Toluene-p-sulphonethylamide, m. p. 64°, colourless, thin plates 
or prisms from a mixture of alcohol and ether, triclinic pedial, 
a:b:c=0°6481:1:0°4136, a = 779393’, B = 88°6’, y = 102°554’, 
D 1-307. 

Toluene-p-sulphondiethylamide, m. p. 59°, thin, colourless, six- 
sided plates or tables from a mixture of alcohol and ethyl acetate, 
monoclinic prismatic, a: 6b : c=1°0149:1:0°6762, B=72°1’, 
De 1°230. 

Toluene-p-sulphonethylnitroamide,m. p. 69°, large, colourless, six- 
sided tables from ether, monoclinic prismatic, a:b:c=1-0178:1: 
11005, B=88°11’, D 1°450. 

Nitrotoluene-p-sulphonethylnitroamide, m. p. 76°, thin, yellow, 
lustrous plates from hot carbon tetrachloride solution, monoclinic, 
probably sphenoidal, a: :c=0°4812:1:0-8766, B=85°5’, D 1°555. 

Toluene-p-sulphonbenzylamide, large, colourless crystals from a 
mixture of ether and alcohol, triclinic pinacoidal, a:b:c= 
09778 :1:0°8991, a=83°244’, B=91°33’, y =95°26’, DI” 1°313. 

Nitrotoluene-p-sulphonbenzylnitroamide, m. p. 153°, small, 
lustrous crystals from ethyl acetate, triclinic pinacoidal, a:b:c= 
18095 :1:1°3139, a=100°50’, B=104°43’, y=65°33’, D'7° 1-530. 

Toluene-p-sulphonpiperidide, m. p. 98°, colourless, lustrous, 
rectangular crystals from ether, rhombic bipyramidal, a:6:c= 
0:7474:1:0°3790, D'° 1:281. 

Nitrotoluene-y-sulphonpiperidide, m. p. 108°, large, yellow, 
lustrous crystals from ethyl acetate, monoclinic prismatic, a: b:¢= 


0'7466:1:1°5713, B=78°39’, DS 1-384. E. H. R. 


The Sensitiveness of Hexanitrodiphenyl to Mechanical 
Influences compared with that of Hexanitro-compounds 
of similar Constitution. C. F. van Duin (Rec. trav. chim., 
1920, 89, 685—688)._Using the method previously described (A., 
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1920, i, 307), it is shown that hexanitrodiphenyl! is more sensitive 
to mechanical shock than trinitrobenzene, but is much less sensitive 
than trinitrophenylmethylnitroamine or than hexanitrodipheny| 
oxide or sulphide. Ww 


Attempted Synthesis of a Hydrocarbon, C,,H,,. Ricnarp 
MEYER, WILHELM Meyer, and Kurt Tarecer (Ser., 1920, 538, 
[B], 2034—2052).—Further attempts to prepare a hydrocarbon of 

the annexed formula are described (compare 
Meyer and Wesche, A., 1917, i, 340, 341) which, 
up to the present, have not led to the desired 
result. 

H,C | OH, Diphenyl condenses with an excess of form- 
ry aldehyde or methylal in the presence of glacial 
acetic or concentrated sulphuric acid, yielding 
ae bisdiphenylylmethane, CH,(C,H,°C,H;)., leaflets, 

m. p. 159°. 

Diphenyl-2 : 6: 2/:6/-tetracarboxylic acid (Mayer, A., 1911, 
i, 869) is converted into fluorenone, m. p. 84—85°, by distillation 
with lime, and is not changed by fuming hydrochloric acid at 150°, 
180°, or 200°. 

2:6:2/:6/-Tetrabromodiphenyl is prepared by the following 
series of reactions: p-nitroaniline is converted by bromine in 
methyl-alcoholic solution into 2:6-dibromo-p-nitroaniline, m. p. 
202°, which is transformed into 3:5-dibromonitrobenzene, long, 
almost colourless needles, m. p. 106°, by ethyl nitrite (m-bromo- 
nitrobenzene, m. p. 55—-56°, is formed as by-product), or, prefer- 
ably, by the addition of solid sodium nitrite to a boiling suspension 
of the base in a mixture of alcohol and concentrated sulphuric 
acid. The bromonitro-compound is converted by sodium hydroxide 
into 3:5:3/:5!-tetrabromoazorybenzene, yellow leaflets, m. p. 
196—197°, which is reduced by zine dust and alkali to 3:5:3/:5/- 
tetrabromoazobenzene, golden-yellow needles, m. p. 244°, and by 
zine dust and acetic acid in the presence of alcohol to 3:5:3/:5/- 
tetrabromohydrazobenzene, almost colourless needles, m. p. 
182—-183° (monoacetate, colourless needles, m. p. 204°; the di- 
acetate cannot be prepared with acetic anhydride). The con- 
version of the hydrazo-compound into the benzidine derivative 
could only be accomplished with difficulty; dilute acids are with- 
out action, whilst concentrated hydrochloric acid gives mainly 
3:5:3/:5/-tetrabromoazobenzene and 3:5-dibromoaniline. The 
best. results were obtained by the use of a mixture of concentrated 
sulphuric acid (2 volumes) and water (1 volume) at 100°. 
2:6:2!:6/-Tetrabromohbenzidine forms colourless needles, m. p. 
180°, and is a somewhat weak base, the salts of which are ex- 
tensively hydrolysed by water. The hydrochloride, 

C,.H,N.Br,,2HCl, EtOH, 
separates from absolute alcohol in colourless needles; the “d:acetate 
forms small crystals, m. p. 269--270° (decomp.). [In contrast 
with 3:5:3/:5/-tetrabromobenzidine (Mills, T., 1894, 65, 55), the 
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present base does not appear to yield a tetra-acetate.] | 2:6:2/:4/- 
letrabromo-4 : 6'-diaminodiphenyl, colourless needles, m. p. 242°, 
js obtained as by-product in the benzidine transformation ; it yields 
a dihydrochloride, colourless, crystalline powder, and a diacetate, 
coarse, rhombic prisms, m. p. 331°. Diazotisation of 2:6:2/:6/- 
tetrabromobenzidine, and subsequent treatment of the diazo-solu- 
tion with boiling alcohol, leads to the isolation of small amounts 
of 2:6:2/:6/-tetrabromodiphenyl, large, octahedral crystals, m. p. 
215°, together with larger quantities of an amorphous, red powder, 
which decomposes without melting above 320°, and appears to 
have the composition C,,H,,N,Br,. Attempts to obtain the 
desired hydrocarbon or its derivatives from 2:6: 2/:6/-tetrabromo- 
diphenyl by the use of methylene bromide and sodium or ethyl 
disodiomalonate were uniformly unsuccessful, the material being 
recovered unchanged in spite of considerable variation in the ex- 
perimental conditions; in one case, with ether as solvent, small 
quantities of diphenyl were produced. Tetrabromodiphenyl and 
methylene bromide did not react in the presence of copper powder. 
Unsuccessful attempts to prepare 2:6: 2/ : 6/-tetrabromodiphenyl- 
4:4/-dicarboxylic acid by the bromination of diphenyl]-4 : 4/-dicarb- 
oxylic acid are also described. H. W. 


Naphthalenesulphonic Acids. I. Sparingly Soluble 
Salts of certain Naphthalenesulphonic Acids. Josepn A. 
AmpLeR (J. Ind. Eng. Chem., 1920, 12, 1081—1085).—The a- 
and B-naphthylamine salts of different naphthalenesulphonic 
acids were prepared by mixing solutions of molecularly equi- 
valent quantities of the acid or its sodium or potassium 
salt and the hydrochloride of the organic base, washing 
the crystallised salts with cold water, and drying them at 100° 
ina vacuum oven. All are sparingly soluble in water, the salt of 
the 1:5-disulphonic acid being the most insoluble, and all are 
hydrolysed by boiling water. 

a-Naphthylamine naphthalene-1-sulphonate, 

C,,H7-NH2,C,,H;"SO,H, 
forms glistening crystals made up of overlapping plates, 
a=1°552, which is its most distinctive characteristic. It melts 
and decomposes at 232°. B-Naphthylamine naphthalene-1- 
sulphonate crystallises in large, glistening, diamond-shaped plates, 
whilst if the hot solution is too concentrated, it first forms a stiff 
jelly. It blackens at 202° and melts at 211°, n, a=1°620, 
8=1°670. a-Naphthylamine naphthalene-2-sulphonate melts and 
decomposes at 240—242°, and has n, a=1°600, B=1°650, and 
y=1:725. B-Naphthylamine naphthalene-2-sulphonate crystallises 
in insoluble, microscopic plates, m. p. 276—279° (decomp.). 
It has nm, a=1°640, y=1-730. Ferrous naphthalene-2-sulphonate, 
Fe(C,,H,SO,).,6H,O, separates in large, colourless, glisten- 
ing plates when ferrous chloride is added to a cold solution of 
naphthalene-6-sulphonic acid or its salts. It dissolves sparingly 
in cold, but readily in hot, water. It loses its water of crystal- 
lisation at 150—160°. It gives nm, a=1:500 and y=1°660, the 
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unusually low value of a being a distinctive characteristic. 
a-Naphthylamine naphthalene-| :5-disulphonate, 
(C\oH;*N He)2,CjpH¢(SO3H)., 
forms a heavy, granular precipitate, which is almost insoluble in 
boiling water. It is sparingly soluble in a mixture of 4 vols. of 
alcohol and water, n, a=1:600, y=1-:795. B-Naphthylamine 
naphthalene-1 :5-disulphonate crystallises in small plates not melt- 
ing below 280°, and having n, a=1°631, B=1°647, and y=1°755. 
An acid salt is formed having a=1°550. a-Naphthylamine 
naphthalene-1 : 6-disulphonate decomposes at 265—267°. It 
crystallises in rods, showing nm, a=1°583, B=1°730, y=1-770. 
B-Naphthylamine naphthalene-1 : 6-disulphonate forms flat, lustrous 
needles soluble in hot water, and having nm, a=1°550. a-Naphthyl- 
amine naphthalene-2 : 6-disulphonate crystallises in minute needles 
not melting below 280°. It has n, a=1°583, B=1°640, and 
y=1-690. B-Naphthylamine naphthalene-2 :6-disulphonate crystal- 
lises in microscopic plates and needles, with n, a=1°610, B=1-634, 
and y=1'830. a-Naphthylamine naphthalene-2 : 7-disulphonate 
crystallises in needles, decomposing, without melting, above 220°, 
and having , a=1°560, B=1°650, and y=1°675. B-Naphthyl- 
amine naphthalene-2:7-disulphonate crystallises in needles not 
melting below 280°, with n, a=1-530, B=1°700, and y=1°740. 
C. A. M. 


Action of Furfuraldehyde on Primary Aniline Bases and 
Aromatic Amino-acids. Orro Fiscuer, A. BALwina, and 
R. Atpincer (J. pr. Chem., 1919, [ii], 100, 105—114).—The dyes 
formed by the action of aniline and its salts on furfuraldehyde 
Stenhouse), as a result of the opening of the furan ring (Zincke 
and Miihlhauser, A., 1906, i, 33; Dieckmann and Beck, ibid., 109; 
Konig, ibid., 109), have hitherto been known only in the form of 
their salts. In certain cases, however, the free bases have now been 
obtained. Thus, from o-nitroaniline, the di-o-nitroanilide of 
hydroxyglutaconaldehyde, 

NO,°C,H,NH-CH:CH:-CH:C(OH)-CH:N-C,H,-NO,, 
brown pyramids or leaflets, m. p. 149°, is produced. Similarly 
constituted compounds are furnished by m-nitro-p-toluidine 
(C,9H,,0;N,, red prisms, decomp. about 175°; hydrochloride, 

C,,H,,0;N,,HCl1+ H,O (%), 

a violet powder) ; m-nitroaniline (C,,;H,,O;N,, orange needles, m. p. 
212—-215°, decomp.); o-aminobenzoic acid (C,,H,,O;No, yellow 
crystals, m. p. ca. 180°); paminobenzoic acid (C,,H,,O;No, a 
brown, crystalline powder, m. p. ca. 227°, decomp.). Normal 
furylidene derivatives are obtained from p-nitroaniline (C,,H,0;N., 
yellow needles, m. p. 139—140°), m-nitro-o-toluidine (C,,H,03N2, 
yellow needles, m. p. 130°), p-nitro-o-toluidine (C,,H,,O,N», yellow 
prisms, m. p. 75°), 6-nitro-m-4-xylidine (C,;H,,O,No, yellow, 
transparent leaflets, m. p. 124°), paminodimethylaniline 
(C,sH,,ON,, yellow prisms, m. p. 100—101°), o-chloroaniline 
(C,,H,ONCI, yellow prisms, m. p. 66—67°), and p-chloroaniline 
(C,,H,ONCI, red prisms, m. p. 48—50°). J. K. 
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Crystalline Acetylphenylurethane. D. R. Nu (Rec. trav. 
chim., 1920, 39, 699--703).—Acetylphenylurethane, 
NPhAc:CO,Et, 
can be obtained in a crystalline form either by the action of ethyl 
chloroformate on sodium acetanilide in dry benzene or by the 
acetylation of phenylurethane with acetic anhydride and acetyl 
chloride. It crystallises in rhombic, bipyramidal crystals, a:b:¢= 
1:2323:1:1°5141, m. p. 59°. p-Acetylphenylurethane, 
C,H,Ac-NH:CO,Et, 

has m. p. 158°. W. G. 


The Dihydronaphthalene Series. I. The ar-Dihydro-c- 
naphthylamines and their Derivatives. Freprerick Maurice 
Rowr and Estuer Levin (T., 1920, 117, 1574—1579). 


The Condensation of Formaldehyde with o-Nitrophenol. 
Jacop B. Fisuman (J. Amer. Chem. Soc., 1920, 42, 2288—2297). 
—In the condensation of formaldehyde with o-nitrophenol in the 
presence of hydrochloric acid, the yield of 3-nitro-4-hydroxybenzy] 
alcohol and of 3-nitro-2-hydroxybenzyl alcohol is controlled by 
the concentration of the acid, the molecular proportion of form- 
aldehyde, and the duration of heating. The best yield of 3-nitro- 
4-hydroxybenzyl alcohol is obtained by heating 60 grams of form- 
aldehyde solution (40%) with 100 grams of o-nitrophenol and 500 
grams of concentrated hydrochloric acid for six hours. The second 
alcohol, 3-nitro-2-hydroxrybenzyl alcohol, m. p. 75°, may be 
separated from its isomeride, owing to the fact that its potassiwm 
salt is insoluble in alcohol. Further, the 2-hydroxy-alcohol dissolves 
readily in concentrated sulphuric acid, whilst its isomeride is only 
sparingly soluble. On oxidation, 3-nitro-2-hydroxybenzyl alcohol 
gives 3-nitrosalicylic acid, m. p. 144°. On methylation, it gives 
d-nitro-2-methoxybenzyl alcohol, m. p. 42°, which, on oxidation, 
gives 3-nitro-2-methoxybenzoic acid, m. p. 191—192°. W. G. 


Some Derivatives of 3-Nitro-4-hydroxybenzyl Alcohol. 
Jacop B. Fisuman (J. Amer. Chem. Soc., 1920, 42, 2297—2302. 
Compare preceding abstract).—By controlled oxidation with 
potassium permanganate, 3-nitro-4-hydroxybenzy] alcohol gives, in 
turn, 3-nitro-4-hydroxybenzaldehyde, m. p. 142°, and 3-nitro-4- 
hydroxybenzoic acid, m. p. 183—184°, thus furnishing a new 
method of preparing “Orthoform-New” (methyl 3-amino-4-hydr- 
oxybenzoate). 

Attempts to reduce 3-nitro-4-hydroxybenzyl alcohol were not 
successful, but its methyl and ethyl ethers were readily reduced. 
3-Nitro-4-methoxybenzyl alcohol, when reduced with ferrous 
sulphate in ammoniacal solution, gave 3-amino-4-methoxybenzyl 
alcohol, m. p. 95°, which, on diazotisation, gave 2-methozy-5- 
hydroxymethylbenzenediazonium chloride, yielding, when sub- 
mitted to the Sandmeyer reaction with copper cyanide, 3-cyano-4- 
methozybenzyl alcohol, m. p. 81°. Similarly, 3-nitro-4-ethozy- 
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benzyl alcohol, m. p. 66°, gave, in turn, 3-amino-4-ethoxybenzyl 
alcohol, m. p. 83°, and 2-ethoxy-5-hydroxymethylbenzenediazonium 
chloride. Both these diazonium chlorides are stable compounds, 
and can be digested in aqueous solutions for hours without change. 
W. G. 


The Contact Decomposition of Cholesterol. The 
Theory of Petroleum Formation. Witneim Sreinxorr [with 
Hans WINTERNITZ, WILHELM ROEDERER, and AARON Wotynsx1} 
(J. pr. Chem., 1919, [ii], 100, 65—-85).—The suggestion that the 
optically active constituents of petroleum originate from cholesterol 
and its derivatives (Engler and Hullard, Zeitsch. angew. Chem., 
1908, 21, 1585) readily accounts for most of the facts, with the 
exception that whilst the decomposition products hitherto obtained 
from cholesterol are all dextrorotatory, certain fractions of 
petroleum have been found to be slightly levorotatory (Engler, 
“Neuere Ansichten iiber die Entstehung des Erdéls,” 1907, 61). 
Curves are now presented, however, which show that the levorota- 
tion of cholesterol, heated alone at 150° or 200°, or in presence of 
kieselguhr at 150°, suffers a gradual diminution to a minimum 
value, but not owing to racemisation, since an increase subsequently 
occurs ; in presence of quartz at 200°, the rotation was continually 
diminished, and ultimately converted into a dextrorotation. At 
280—300°, equal parts of cholesterol and kieselguhr, when rapidly 
heated, gave a cholesterylene, m. p. 71°, [a],, —47°, in all proba- 
bility identical with the product described by Mauthner and Suida 
(A., 1904, i, 49), since, by absorption of four atomic proportions 
of hydrogen, it was converted into a cholestan, m. p. 71°, [a], 
+ 25°46°, which corresponds closely with y-cholestane (Mauthner, 
A., 1909, i, 714). A similar mixture, when heated in a “ pressure 
distillation tube” at 280°, furnishes one molecular proportion of 
water and an oil, of which almost half consisted of a cholesterylene, 
which is obtained more rapidly and in better yield by heating the 
mixture at 280—300° for seven to eight hours under ordinary 
pressure, and finally at 350° under 12 mm. It is thus obtained as 
a viscous, yellow oil with a blue fluorescence, b. p. 257—267° 
12 mm., [a], +49°12°, D 0-9572, very probably identical with the 
product isolated by Mauthner and Suida from cholesteryl chloride 
(Joc. cit.), since the physical properties of the latter were found 
to be in close agreement with those quoted. An oil similar in all 
respects, except that its fluorescence was green, was obtained by 
heating the solid cholesterylene with kieselguhr, and it therefore 
appears that, under the conditions prevalent in nature, cholesterol 
furnishes, first, a levo-, and ultimately a dextro-rotatory, 
cholesterylene, these products subsequently giving products, some 
poorer, some richer, in hydrogen. Probably, as a result of changes 
of the latter kind, the optically active component of petroleum 1s 
generated, since liquid cholesterylene can be reduced in presence 
of palladium to a saturated, dextrorotatory, highly viscous product, 
which exhibits no fluorescence, and very closely resembles the 
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natural product separated by Halmai (Diss., Karlsruhe, 1909). 
Traces of cholesteryl ether were produced when the mixture of 
cholesterol and kieselguhr was heated at 30° for a short time. 


J. K. 


The Action of Alcoholic Sodium Acetate Solution on 
Cholesterol Dibromide. I. Lirscntrz (Zeitsch. physiol. Chem., 
1920, 111, 253—256).—Polemical. A reply to Windaus and 
Liiders (A., 1920, i, 675). S. 8. Z. 


Extraction of Sulphite Liquors with Ether and Benzene. 
Bronk HotmBerG (Svensk Kemisk Tidskrift, 1920, 32, 56—67).— 
By shaking sulphite liquors with ether, a lactone has been isolated, 
m. p. 250—-255° (according to the rate of heating), darkening at 
240°, [a] —54° in acetone, which reduces ammoniacal silver oxide, 
but not Fehling’s solution. It does not react with phenylhydrazine 
or semicarbazide, but forms a diacetyl derivative, C,,H,,O,, m. p. 
291—222°, [a],, +73°5°, from which the lactone is regenerated by 
Y-potassium hydroxide, and couples readily with diazotised 
benzidine. To the lactone, which can be converted into a hydroxy- 
acid, Cy,)H,.0;,, m. p. 172—173°, [a],, + 75°, and an amide of this 
acid, m. p. 139—140°, [a],, + 88°, is given the formula 


HR-CH-CH, CHR | 
i - # 
éHR-GH—co>? Hy CH< iy ROCCO! 


where R is the guaiacol residue, OMe-C,H,°OH. 
CHEMICAL ABSTRACTS. 


Thionbenzoyl Chloride. H. Sraupincer and Josepn SIEGWART 
(Helv. Chim. Acta, 1920, 3, 824—833).—With the exception of 
thiocarbonyl chloride, no member of the class R*CSCl appears to 
be known. The unusual results obtained in attempts to produce 
such compounds, and their possible use in the formation of thio- 
ketens, have caused the authors to direct special attention to the 
preparation of thionbenzoyl chloride. This has been achieved by 
the action of thionyl chloride on dithiobenzoic acid (Houben, A., 
1906, i, 847). The reagents are mixed in concentrated ethereal 
solution, the thionyl chloride being in excess, kept for some hours 
at 100° in an atmosphere of carbon dioxide, and finally heated 
gradually in a high vacuum at 50° and 150—240°. The reaction 
is complex, and appears to involve many intermediate compounds, 
the production of free sulphur (or 8.07%), and reactions between 
sulphur and thionyl chloride on the one hand and thionbenzoyl 
chloride and sulphur chloride on the other. The complex products 
decompose during the treatment in a high vacuum, and the chief 
distillates are thionbenzoy] chloride and sulphur chloride, the latter 
being condensed in a second receiver cooled to —80°. After 
repeated distillations at as low a temperature as possible, thion- 
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benzoyl chloride, C,H;*CSCl, is obtained as a deep reddish-violet, 
mobile, evil-smelling liquid, b. p. 60—65°/0°2 mm. One of the 
intermediate products has been isolated during some experiments in 
the cold ; it is probably thionbenzoyl trisulphide, (CgH;*CS).S., and 
is a violet, crystalline powder, which yields thionbenzoyl chloride 
when heated with thionyl chloride. A by-product, obtained by the 
action of sulphur chloride on thiobenzoyl chloride, is a crystalline 
compound, m. p. 101—102°, probably represented by 
(C1S-CPhCl),S,, 

which is separated into its components by distillation in a high 
vacuum. 

Thionbenzoyl chloride behaves otherwise as a true acid chloride. 
With aniline, it forms thionbenzanilide; with methyl alcohol it 
yields methyl thionbenzoate, C,H,-CS-OMe, a lemon-yellow oil, 
b. p. 114—114°5°/13 mm. (compare Matsui, A., 1909, i, 463) ; and 
with methyl mercaptan it gives methyl dithiobenzoate, 

C,H,;"CS,Me, 
a bright red oil, b. p. 120°/13 mm. Methyl thiolbenzoate, 
C,H,;*CO-SMe, 
b. p. 210—212°, is best obtained by shaking a cold, alkaline solu- 
tion of the mercaptan with benzoyl chloride. 

When thionbenzoyl chloride is heated at 100—120° in a current 
of oxygen, it is quickly changed into monoclinic sulphur and 
benzoyl chloride. J.C. W. 


New Process of Manufacture of (-Dialkylaminoethy]l- 
aminobenzoic Alkyl Esters. Socifrf Cuimique pes Usinzs 
pu Ruxoéne (Brit. Pat. 153827; addition to 128554).—£-Di- 
alkylaminoethyl-p-aminobenzoic acid alkyl esters of the general 
formula R,N°CH.°CH,*NH°C,H,-CO,R’ are obtained from 
B-chloroethyldialkylamines and p-aminobenzoic acid esters by 
heating the two compounds together in equimolecular pro- 
portions either with or without the use of a neutral diluent. 
For example, ethyl B-diethylaminoethyl-p-aminobenzoate mono- 
hydrochloride is prepared by adding 1 mol. of diethyl-8-chloro- 
ethylamine to a boiling solution of ethyl p-aminobenzoate in three 
times its weight of toluene, ebullition being then continued for 
one to two hours. On cooling the reaction mixture, crystals of 
the hydrochloride are deposited, which, when recrystallised from 
alcohol, melt at 156°. The following compounds obtained by the 
interaction of diethyl-8-chloroethylamine with the methyl, propyl, 
N-butyl, isobutyl, and isoamyl esters of p-aminobenzoic acid are 
also described in the patent: methyl B-diethylaminoethyl-p-amimo- 
benzoate monohydrochloride, colourless lamelle, m. p. 180°, soluble 
in water with neutral reaction; propyl B-diethylaminoethyl-p 
aminobenzoate hydrochloride, m. p. 136°; n-butyl B-diethylamino- 
ethyl-p-aminobenzoate, an oil, b. p. 214°/6 mm., forming a mono- 
hydrochloride, m. p. 127°; isobutyl B-diethylaminoethyl-p-amino- 
benzoate hydrochloride, m. p. 144°; and isoamyl B-diethylamino- 
ethyl-p-aminobenzoate hydrochloride, m. p. 112°. G. F. M. 
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--The Chloro-c-bromocinnamic Acids and their Affinity 
for Bromine. S. Reicu, J. Araus, J. Porox, and H. Tempe. 
(Helv. Chim. Acta, 1920, 3, 793—800).—In order to throw some 
light on various factors controlling the additive capacity of 
ethylenic linkings, the authors have studied the action of bromine 
on the three pairs of stereoisomeric chloro-a-bromocinnamic acids. 
These acids are obtained from the chlorobenzaldehydes, which are 
converted into o-, m-, and p-chlorocinnamic acids (m. p. 200°, 
165°, 245°, respectively), then into the o-, m-, and p-chloro-af- 
dibromo-B-phenylpropionic acids (m. p. 181°, 176°, 187°, respec- 
tively), the latter being warmed with alcoholic potassium hydr- 
oxide (1 mol.) until the solution is no longer alkaline, when the 
solvent is evaporated, the concentrated solution is diluted, and 
fractionally precipitated by hydrochloric acid. The cis- and trans- 
modifications of the acids are both formed. As a rule, the latter 
separate first, and crystallisation from appropriate solvents affords 
a ready means of purifying the two forms. The characteristics of 
the acids and their derivatives are as follows. o-Chloro-a-bromo- 
cinnamic acid: trans-, needles, m. p. 161 (methyl ester, m. p. 51°; 
aniline salt, m. p. 134°); cis-, very long needles, m. p. 128°, passes 
into the trans-modification when exposed to sunlight or on the 
addition of a few drops of bromine to a solution in light petroleum 
(methyl ester, m. p. 61°; aniline salt, m. p. 123°). m-Chloro-a- 
bromocinnamic acid: trans-, small needles, m. p. 140° (methyl 
ester, m. p. 56°; aniline salt, m. p. 116°); czs-, small needles, m. p. 
100° (methyl ester, m. p. 53°; aniline salt, m. p. 77°). p-Chloro- 
a-bromocinnamic acid: trans-, m. p. 256° (methyl ester, m. p. 82°; 
no aniline salt); cés-, m. p. 129° (methyl ester, m. p. 50°; antline 
salt, m. p. 192°). 

The affinity of the acids for bromine was studied by exposing 
equal weights in dishes around a central dish of bromine for 
eighteen hours in the dark, and weighing the products after 
exhausting in a desiccator. It is found that the trans-isomerides 
combine much less readily than the cis-modifications, and that, in 
the latter case, the position of the chlorine atom in the ring has 
very little influence. In the case of the trans-isomerides, however, 
the position of the chlorine atom is all-important, the influence 
being highly restraining in the ortho- and meta-positions, but very 
feeble in the para-position. J.C. W. 


The Action of Sodium Hypochlorite on Amides. II. 
I. J. Rinxes (Rec. trav. chim., 1920, 89, 704—710. Compare A., 
1920, i, 322)._-Phenylpropiolamide, when acted on by sodium 
hypochlorite in the presence of methyl alcohol, is converted directly 
into phenylacetonitrile. If, however, the amide is added to a cold 
aqueous solution of the hypochlorite, a chloro-derivative, 

CPhiC-CO-NHCl, 
m. p. 107° (decomp.), is obtained, which, when gently warmed with 
aqueous barium hydroxide, is converted into barium phenyl- 
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acetylenecarbamate, (CPhiC-NH-CO,),Ba, and this is decomposed 
by steam, giving phenylacetonitrile. 

Styrylurethane, when oxidised in acetone solution with 
potassium permanganate, yields af$-dihydroxy-B-phenylethy|- 
urethane, OH-CHPh-CH(OH)-NH-CO,Me, which, when decom- 
posed by sulphuric acid and distilled in a current of steam, yields 
a-hydroxyphenylacetaldehyde, giving an oxime, m. p. 158°, a semi- 
carbazone, m. p. 222°, and an osazone, m. p. 152°. W. G. 


Preparation of a Phenylated Aminohydrindenecarboxylic 
Acid. Cxemiscoze Werke Grenzacu. Akt. Gus. (D.R.-P. 325713: 
from Chem. Zentr., 1920, iv, 558).—The product obtained by the 
condensation of a-hydrindone with isatin is treated with alkaline 
reducing agents. The condensation product is a colourless powder 
which does not melt below 295°. When it is treated with sodium 
in boiling amyl-alcoholic solution and the sodium salt is subse- 
quently decomposed, a finely crystalline phenylated amino- 
hydrindenecarboxylic acid (containing 76°43% C and 61% H), 
m. p. 180° after incipient discoloration and evolution of carbon 
dioxide at about 140°, is obtained ; the hydrochloride, m. p. 205°, 
acetyl derivative, m. p. 287°, and nitroso-compound, platelets, m. p. 
156°, are described. The acid is expected to find therapeutic 
application. H. W. 


Synthesis of Sinapin. Enrnsr Spira (Monatsh., 1920, 41, 


271—285).—The author has succeeded in preparing synthetically 
a compound of the constitution proposed by Gadamer for sinapin 
(A., 1898, i, 38, 197), and finds it to be identical with the latter. 
Of the two products, choline and sinapic acid, yielded when sinapin 
is decomposed by alkali, the former is readily prepared. The 
method by which sinapic acid was synthesised is as follows. When 
methylated by means of methyl sulphate and sodium hydroxide, 
gallic acid yields gallic acid trimethyl ether (A., 1919, i, 548), 
which, when heated with hydrobromic acid, undergoes demethy!- 
ation of the middle methoxyl group, with formation of 4-hydroxy- 
3:5-dimethoxybenzoic or syringic acid (Graebe and Martz, A., 1905, 
i, 702). The latter is converted by treatment with ethyl chloro- 
formate and sodium hydroxide into carbethoxysyringic acid 
(Lepsius, A., 1914, i, 1072). Carbethoxysyringoyl chloride, which 
is thence easily obtainable, is transformed by means of hydrogen and 
palladinised barium sulphate (Rosenmund, A., 1918, i, 300) into 
carbethoxysyringinaldehyde, which, when hydrolysed by means of 
sodium hydroxide in a vacuum, yields quantitatively syringin- 
aldehyde. When heated with malonic and glacial acetic acids, 
carbethoxysyringinaldehyde gives a benzylidenemalonic acid, which, 
in a vacuum at 220—230°, loses carbon dioxide and forms carb- 
ethoxysinapic acid. Hydrolysis of the latter by means of sodium 
hydroxide in a vacuum results in the formation of sinapic acid, 
identical with that prepared from natural sinapin. 

The ordinary methods of esterification fail when applied to the 
esterification of the alcoholic hydroxyl group of choline by sinapi¢c 
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aid. The desired end was, however, attained by taking advantage 
of the fact that compounds containing an alcoholic hydroxyl group 
may be readily benzoylated by means of benzoyl chloride in 
presence of a tertiary amine (Dennstedt and Zimmermann, A., 
1886, 368). In place of choline, which does not exhibit suitable 
wlubility, use was made of dimethylhydroxyethylamine, 
OH-CH,°CH,"NMe,, 
which, being a tertiary amine, favours the acylation of its own 
alcoholic hydroxyl group. The interaction of this amine and 
acetylsinapoyl chloride readily yields B-dimethylaminoethyl acetyl- 
inapate; removal from the latter of the acetyl group gives the 
erresponding sinapate, and union of this with methyl iodide 
results in the quantitative formation of a quaternary iodide, which 
is found to be identical with that given by natural sinapin. 
Thus, the various steps in the synthesis of sinapin are as shown 
in the following scheme: 
(0,H-C,H,(OH),[3 : 4:5] —> CO,H-C,H.(OMe), — 
CO,H-C,H,(OMe),-OH[4] —> CO,H-C,H,(OMe),*O-CO,Et —> 
(HO-C,H,(OMe),*O-CO,Et —> 
C(CO,H),:CH-C,H,(OMe),-O-CO,Et —> 
(0,H-CH:CH-C,H,(OMe),*O-CO,Et —> 
CO,H-CH:CH:-C,H.(OMe).-OH —> 
(0,H*CH:CH-C,H,(OMe),-OAc — 
NMe,*CH,°CH,-O-CO-CH:CH:C,H,(OMe),"OAc —> 
NMe,*CH,*CH,-O-CO-CH:CH-C,H,(OMe),-OH — 
NMe,I-CH,*CH,*0-CO-CH:CH:C,H.(OMe),"OH. 
Noteworthy is the intense yellow coloration obtained by addition 
of an alkaline reagent to an aqueous solution of a sinapin salt, 
even in high dilution (Gadamer, /oc. cit.). The author’s results 
show that the assumption that this is due to rearrangement into a 
quinonoid compound must be abandoned. Whereas pyrogallol 
1:3-dimethyl ether, syringic acid, syringinaldehyde, carbethoxy- 
sinapic acid, and 3:5-dimethoxy-4-carbethoxybenzylidenemalonic 
acid are scarcely perceptibly coloured by dilute alkali hydroxide, 
sinapie acid gives a distinct, and ethyl and dimethylaminoethy]l 
sinapates and sinapin salts a deep yellow, coloration. These 
phenomena are due to displacement of the ultraviolet absorption 
bands of benzene towards the red end of the spectrum by various 
substituents, continued displacement forcing these bands wholly 
into the visible spectrum, and giving a coloured compound. In 
the compounds here considered, this displacement is effected by the 
phenolic hydroxyl groups, especially after salt-formation, and by 
the residue, ‘CH:CH-CO,H, particularly when this occupies the 
para-josition to a hydroxyl group. The fact that sinapic acid in 
alkaline solution produces a far less intense coloration than the 
ethyl ester is explained by the work of Baly and Schaefer (T., 
1908, 98, 1806), who found that, on esterification of the carboxyl 
group, the carbonyl of the residue, -CH:CH-CO,Et, becomes more 
highly unsaturated, and hence more suitable for colour-formation 
than the carbonyl of the free carboxyl group. 
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Ethyl-carbonatosyringinaldehyde, © CHO-C,H,(OMe),*O-CO,Et, 
forms white crystals, m. p. 100—101°. F 

4-Ethyl-carbonato-3 :5-dimethoxybenzylidenemalonic acid, 

C(CO,H).:CH*C,H,(OMe),*O-CO,Et, 
forms a white, crystalline powder, m. p. 216—217° (decomp.). 
Ethyl-carbonatosinapic acid, 
CO,H-CH:CH-C,H,(OMe),*O-CO,Et, 
forms crystals, m. p. 174°. 

Acetylsinapic acid (Gadamer, Joc. cit.) has m. p. 188—193°. 
Acetylsinapoyl chloride, C,3H,,0;Cl, forms white crystals, m. p. 
142—144°. 

B-Dimethylaminoethyl acetylsinapate aurichloride, 

C,,H,,0,N,HAuCl,,H,0, 
forms an amorphous, yellow mass, which dries to a brown, brittle 
resin. 

B-Dimethylaminoethyl  sinapate, C,;H,,O;N, forms yellow 
crystals, m. p. 127°5—128°5°. 

Sinapin iodide, C,,H,,O;NI, obtained either synthetically or 
from natural sinapin, has m. p. 185—186°; Gadamer (loc. cit.) 
gave m. p. 178—179°. The thiocyanate has m. p. 180—181°, and 
the hydrogen sulphate, m. p. 190—191°. Bs We Be 


Sulphoxyl Compounds. XI. Derivatives of Hydro- 
sulphamine. A. Binz and E. Howzaprer (Ber., 1920, 53, 
[B], 2017—2029).—Derivatives of hydrosulphamine (thiohydroxyl- 
amine) are readily obtained by treating the products of the con- 
densation of formaldehyde sulphoxylate and aromatic amines with 
organic mono-substituted derivatives of hydrogen sulphide; thus 
with thioacetic acid, reaction appears to take place according to 
the scheme: R*NH-CH,°O-S-OH+CH,°CO-SH —> R:NH-SAc+ 
CH,O+8+H,0, the somewhat unexpected course of the action 
being probably due to the tendency towards the formation of 
hydroxy-hydrogen sulphide, H:S-OH, which subsequently decom- 
poses into sulphur and water. Mercaptans and phenyl mercaptan 
behave similarly to thioacetic acid towards aryliminomethylene- 
sulphoxylate, and the reaction thus appears to be fairly general, 
although it does not invariably lead to such definite products. 
The hydrosulphamine derivatives are yellow substances which are 
stable in the absence of air, but are somewhat decomposed when 
exposed in the latter for a few days, and lose sulphur and 
the mercaptan component. They are unaffected by cold dilute 
acids and alkalis. Their melting points are 50° to 90° lower than 
those of the corresponding sulphur-free compounds. 

Formaldehyde sulphoxylate reacts with thioacetic acid in 
aqueous methyl-alcoholic solution, with the formation of sodium 
acetate, sulphur, and formaldehyde. Diformaldehydesulphoxylic 
acid is decomposed by hydrogen sulphide, apparently with form- 
ation of sulphur. 

A solution of formaldehyde sulphoxylate in water is converted 
by anthranilic acid at 70—80° into anthranilomethylene 
sulphoxylate, CO,H*C,H,NH-CH,:0-S:ONa,2H,0, colourless 
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crystals, m. p. 96°, which is relatively stable when preserved in a 
vacuum, but slowly becomes oxidised on exposure to air. It is 
transformed by thioacetic acid in aqueous solution into S-acetyl-o- 
iydrosulphaminobenzoic acid [N-thiolacetylanthranilic acid], 
00,H°C;H,NH-SAc, m. p. 133°, by ethyl mercaptan into 
N-ethyl thiolanthranilic acid, m. p. 97—99°, and by phenyl 
mercaptan into N-thiophenylanthranilic acid, m. p. about 111°. 
pAminobenzoic acid and formaldehyde sulphoxylate give sodium 
pearbory phenylaminomethylenesulphozylate, 
CO,H-C,H,-NH-CH,°0-S:ONa,2H,0, 
frm which p-N-thiolacetylaminobenzoic acid, m. p. 159—160°, 
and p-N-ethylthiolaminobenzoic acid, m. p. 121°, are derived. 
o-Phenylenediaminomethylenesulphoxylic acid, 
NH,°C,H,-NH-CH,-0:S-0OH, 
is obtained from o-phenylenediamine hydrochloride and form- 
aldehyde sulphoxylate, and is transformed by thioacetic acid into 
diacetyl-o-phenylenediamine, m. p. 185—186°. 

Formaldehyde sulphoxylate readily reacts with sodium arsanilate 
(atoxyl), but the product could not be isolated in substance, and 
was identified as the sodium magnesium salt, 

AsO,MgC,H,-NH-CH,°0-S-ONa,2H,0 ; 
in solution, it is converted by thioacetic acid into a mixture of 
thiolacetylaminophenyl-4-arsenic disulphide, 
AsS8,°C,H,-NH:SAc, 
m p. 183° (decomp.), and bisthiolacetylaminophenyl-pp!- 
arsenic sesquisulphide, 


ie 
AcS-NH°C,H,°As*S@—*SAs:C,H,*NH°SAc, 
m. p. 159° (decomp.) after softening at 150°. 
Anthranilomethylene sulphoxylate is converted by hydrogen 
sulphide in aqueous solution into (?) bismethyleneanthranilotri- 
ulphide, (CO.H-C,H,-NH-CH,),8,, amorphous, yellow substance, 
m. p. 116°, which, after successive treatment with sodium hydr- 
oxide and acetic acid, and extraction with ether, is transformed 
into a substance of identical composition, m. p. 70° after softening 
at 40°. Hydrogen selenide and anthranilomethylene sulphoxylate 
sive dianthranilomethyleneoxyselenide sulphide, 
CO,H-C,H,yNH-CH,°0°S-Se-O-CH,:N H-C,H,°CO.H, 
amorphous, yellow substance, m. p. 125° (decomp.) after soften- 
ing at 50°, which, in alkaline solution, is readily decomposed by 
air, with the separation of red selenium. p-Phenylenediamino- 
nethylenesulphoxylic acid hydrochloride is converted by hydrogen 
vlenide into the compound, C,,H,,0;N,8,Se,HCl, red precipitate, 
u. p. 183—184°, which, however, is possibly not uniform. 
H. W. 


Tetrachlorophenolphthaiein. E. T. Wuirine (J. Amer. 
Chem. Soc., 1920, 42, 2366—2368).—Tetrachlorophenolphthalein, 
m. p. 215°, is readily prepared by adding chlorine dissolved in 
glacial acetic acid to a solution of phenolphthalein in the same 
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twenty-four hours, a compound was obtained which showed that 
at least three of the oxygen atoms were present in the form of 
hydroxyl groups. The residue from the decomposition mixture, 
which was insoluble in methyl alcohol, was dissolved in V /10-sodium 
hydroxide and reprecipitated with hydrochloric acid; it had the 
empirical formula C,,H,,0,. 

Decomposition of p-Benzoquinone by Heat.—p-Benzoquinone 
was heated in a sealed tube at 165—185°, and the product ex- 
tracted several times with boiling water and the residue treated 
with methyl alcohol. A substance, C,,H,O,, similar to that 
obtained by the decomposition with hot water was identified. 
From this a tetra-acetate, CyyH,gO,, was prepared. ‘The residue, 
insoluble in the methyl alcohol, yielded a substance which con- 
tained more carbon than the analogous compound from the hot- 
water decomposition. A tetra-acetate, CyyH,0,, which agreed 
with the derivative from a substance with the formula C,.H,O,, 
was prepared. On decomposing bromobenzoquinone by heat, a 
substance, C,;H,O,Br, was obtained, which was soluble in methyl 
alcohol, and another one, Cy .H¢.4;04.,Br,.3,, which was not soluble 
in it. Similarly, substances with the formula C,.H,O,Br,; and 
(,H,O,Br;, respectively, were obtained from dibromobenzoquinone 
by heat. The substances C,.H,O, and C,,H,,.0Og were reduced with 
hydriodic acid and phosphonium iodide in a sealed tube at 200°. 
By fractional distillation, the following fractions were obtained : 
From C),H,O,: 1L00—154°, CyoHogOp.4; 155—200°, S,,H5.; residue, 
CyHy From C4H,,09: 127—140°, CyoHo; 150—207°, 
(Hyg; residue, C,,H,,O. On extracting with methyl alcohol the 
black wax obtained by reducing C,,H,O,, a substance, C,.H,,0, 
was received. Similarly, a substance, C,.H,O, was yielded by 
extracting the black wax obtained as the reduction product of 
(yH,.O,. On oxidising C,,H,O, with nitric acid, a product, 
(ipH,O,, was obtained. The bearing of the polymerisation of the 


quinones on the physiology of the animal cell is discussed. 
S. 8S. Z. 


Preparation of 2 : 4-Dihydroxy- and 2 : 4: 4’-Trihydroxy- 
benzophenone. The Hoesch Reaction. Henry SrepHEN 
(f., 1920, 117, 1529—1534). 


Ketens. XXXIV. Diphenylthioketen. H. Svravupincer, 
¢. Rarusam, and F. Kseisspere (Helv. Chim. Acta, 1920, 8, 
%3—861).—Contrary to expectation, diphenylthioketen is such 
avery reactive substance that many likely methods of prepar- 
ation were abandoned before it could be obtained, and even now 
itis only known as a polymeride. For example, no result of con- 
quence was obtained in the action of phosphorus pentasulphide 
m diphenylketen, diphenylacetic acid, ethyl diphenylacetate, or 
tthyl diphenylthiolacetate, CHPh,*CO-SEt, m. p. 50° (prepared 
by the action of diphenylacetyl chloride on ethyl mercaptan in 
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alkaline solution). Similarly, no success was obtained by heating 
diphenylketen with carbon disulphide at 150° or allylthiocarbimide 
at 100°. Triphenylphosphinediphenylmethylene (A., 1920, i, 106), 
however, reacts with carbon disulphide at 60° to give tripheny] phos. 
phine sulphide and polymeric diphenylthioketen, thus, PPhs:CPh, + 
CS,=PPh,S+CPh,:CS, whilst triphenylphosphine sulphide reacts 
with diphenylketen at about 80° to give triphenylphosphine oxide, 
the polymeride, and several by-products, including in one experi 
ment thiobenzophenone. 

Polymeric diphenylthioketen is a very stable, amorphous, yellow 
compound, m. p. 262°. It is insoluble in glacial acetic acid, 
whereas triphenylphosphine sulphide is soluble, and it forms a 
colloidal solution in benzene. When heated with aniline at 
220—240°, it yields pale yellow diphenylthioacetanilide, m. p. 
182°, if equimolecular proportions are used, or diphenylacetyl- 
diphenylamidine, m. p. 111°, if an excess of aniline is taken, thus: 
CPh,:CS —> CHPh,-CS-NHPh — CHPh,°C(:-NPh)-NHPh. 

oe. & W, 


Ketens. XXXV. Action of Diphenylketen on Thio- 
ketones. H. Sraupincer [with H. W. Kuever, Sr. Bereza, and 
A. Corvi] (Helv. Chim. Acta, 1920, 3, 862—865).—Diphenyl- 
keten reacts with pp’-tetramethyldiaminothiobenzophenone when 
left in chloroform solution, giving tetramethyldiaminotetraphenyl- 
ethylene (A., 1911, i, 876), thus: (NMe,*C,H,),CS+CPh,:CO— 


(NM ey'CgHH,) Cp, CO —> (NMe,-C,H,).C:CPh,+COS. Thic 


benzophenone and pp’/-dimethoxythiobenzophenone, however, form 
inert, white compounds, C,,H OS, m. p. 180—181°, and C,9H,,0,8, 
m. p. about 120° (decomp.), which are resolved into the con- 
ponents when heated above the m. p., and give derivatives of the 
components when heated with aniline. These compounds probably 
correspond with one of the following formule: 


CPh,-CO CPh,-C--—O CPh,-C—O 
S-——CPh, CPig'S S—CPh, 
J.C. W. 


Polymerisation of A®-cycloHexenones. L. Ruzicka (Hell. 
Chim. Acta, 1920, 8, 781—792).—One or two examples of the 
polymerisation of A®-cyclohexenones by alkaline agents have already 
been described (Wallach, A., 1908, i, 424; Knoevenagel, A., 1899, 
i, 340), and it is now shown that the addition of about 1-5 mols. 
of sodamide to an ethereal solution of the ketone leads to the 
formation of dimerides in several other cases. The products yield 
mono-semicarbazones and mono-acetates, and, from _ certail 
analogies, the conclusion is drawn that the polymerisation proceeds 
according to the following scheme, taking the case of 3-methyl-.* 
cyclohexenone : 


215° 
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OMe CH “OMe CH 


\ 


i 
(4, oH GH, Un, Cu, cu, CH 
‘ \. +) | — | f 1 
by, ©O ~CO Me ~ CH,CO CoO 
nail 
\cH,7 = .cHZ 


CH CH —-OH 
™~, f= 
CH, CH, CH CH, CMe CO CH, 
1 i l A; 
CH, CH CH, CH,. 
| 
\co-7 \—-CMe% 


(II.) 


The compound (1) is a very viscous oil, b. p. 200—205°/ 
l12mm., and contains probably about 10—15% of the diketone (II), 
ince it forms a very sparingly soluble disemicarbazone, m. p. 
46° (decomp.), as well as a freely soluble semicarbazone, m. p. 
115° (decomp.), and a viscous, pale yellow acetate, b. p. 205°/ 
12mm. The compound may be hydrogenated in the presence 
of platinum-black, the dihydro-compound having b. p. 200°/ 
12 mm., and its acetate, b. p. 215°/23 mm., the latter forming a 
wmicarbazone, C,-Hs,O0,N3, m. p. 220°. 

The compound (III) has m. p. 112°, b. p. 185°/11 mm., and 
corresponds, therefore, with Knoevenagel’s description (ibid.). Its 
aetate is a pale yellow, viscous mass, b. p. 200—202°/12 mm. 

The compound (IV) is a yellow, viscous oil, b. p. 203—205°/ 


-CM CHM —CM CMe, 
i eae Se ale: 
CH, CH, CH CH, CH, CH, CH OH, 
| l | | | 
MeCH CO OC CMe CMe, CO C CMe 


_nd_/ |\\— an Nd Nn Wa 
\-cH 2 cHZ —cH-“})--cH 


(III.) (IV.) 
-CH-. ,CH—CMe:CH, 
on, CHMeCH cH, 
CH,:CMeCH CO © CH 
\-én-4|)\Z 
CMe 


OH 
(V.) 


7 mm., 140°/0°2 mm., which forms a semicarbazone, m. p. 215° 
(lecomp.), and an acetate, large prisms, m. p. 126°, b. p. 200°/ 
12 mm. 


e3 
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The compound (V) is a pale yellow, viscous mass, b. p. 225°) 
12 mm., and its semicarbazone has m. p. 194—195° (decomp.), and 
acetate, b. p. 225°/11 mm. . J.C. W. 


Camphor. L. Ruzicka (Helv. Chim. Acta, 1920, 3, 748—755), 
—I. The Direct Production of Pure Bornylene—{With f, 
Rornetm.|—Camphor is converted into bornylamine by heating 
with ammonium formate under 60 atmos. pressure, and the base 
is transformed into bornyltrimethylammonium iodide, m. p. 245° 
(uncorr.) (Forster, T., 1899, 75, 945, gave m. p. 250°). The corre. 
sponding hydroxide (I) is slowly decomposed at about 200°/ 
0°125 mm., when the distillate is found to consist of bornylene 
(II), m. p. 111—112°, and bornyldimethylamine (III) in the pro- 


CH:NMe 
+ C,.Hy< : 
ge 14 OH, 


(III.) 


portions 2:1. This is apparently the first example of the trans. 
ference of such a method of preparation from the alkaloid to the 
terpene series, and its success in the case of an unstable hydro- 
carbon like bornylene is noteworthy. The tertiary base (III) 
yields an isomeric methiodide, m. p. 278—279° (decomp.), which, 
in analogy with the usual borneol—isoborneol isomerism, is desig- 
nated isobornyltrimethylammonium iodide. 

Il. The Sodium Condensation of Ethyl Homocamphorate.— 
[With W. Kuun.]—This section describes the successful application 
of another synthetic method, namely, the sodium condensation, in 
the closure of bicyclic terpene systems from esters of unicyclic 
dicarboxylic acids. Ethyl homocamphorate (I) is boiled with 
sodium in xylene, and thus converted into ethyl camphocarboxylate 
(II), which changes into camphor when boiled with hydrochloric 
acid. The yield of camphor from the initial ester is 68%. 

The preparation of the ester (I) was based on Haller and 
Minguin’s process (A., 1890, 638). Ethyl camphocarboxylate (II) 


CO,Et =... CO 
CHiu<oH,.cO,Et -_— CH OH-co, Et 

(I.) (II.) 
(from camphor) is heated with a solution of sodium in alcohol in 
an autoclave at 200°, and thus converted into a mixture of the 
desired ester (I) and the acid ester (3-carbethoxy-2:2:3-tr 
methylcyclopentylacetic acid), OH.<OEt-CO,H? m. p. 75°, with 
a little camphor. The solvent is removed, the residue is boiled 
with concentrated hydrochloric acid to convert the normal estet 
into the acid ester, and this is dissolved in sodium hydroxide, freed 
from camphor, and finally isolated and re-esterified. J. C. W. 


Pinene. I. Partial Synthesis of Pinene from a Pineneé 
Derivative. L. Ruzicka and H. Tresier (Helv. Chim. Acta, 192, 
8, 756—761).—As another example of the decomposition ° 
quaternary ammonium hydroxides in the terpene series (compalt 
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preceding abstract), the conversion of pinocamphyltrimethyl- 
ammonium hydroxide (I) into pure a-pinene (II) and _ pino- 
amphyldimethylamine (III) is now described. The required 


CHMe (Mey Mn 
cH CH:NMe,OH CH, CH , CH, CH-NMe, 
! b ! 


\ome | CMe ‘CM 
l a | ! e 
(H,/ OH, > CH,| "CH, CH,| ' CH, 


| — | y 
\. CH’ NCH’ CH 
(I.) (II.) (IIT.) 
naterial is obtained as follows. A mixture of pinene, glacial 
aetic acid, and ethyl nitrite is treated with alcoholic hydrogen 
chloride, the pinene-nitrosochloride is reduced by means of zinc 
dust and acetic acid to pinylamine (IV) (and pinocamphone), and 
this base is hydrogenated in the presence of platinum-black. The 
pinocamphylamine (V) so formed is a mobile oil, b. p. 90°/12 mm., 


C CH:NH, He CH, CH:NH, 
| \cMeg | “ | CMes 1 
CH,; OH, —> C8, | CH, 
‘cH CH~ 
(IV.) (V.) 
of different stereoisomeric relationships from the bases described 
by Tilden (T., 1906, 89, 1560) and Wallach (A., 1901, i, 90), as 
the following table of m. p.’s of derivatives shows: 
Hydro- 
Acetate. Picrate. chloride. Carbamide. 
Tilden ese ---  108—110 208° above 300° 204° 
Wallach... eee 120° —- -- 204° 
Ruzicka ... ose 112° 217° about 340 170° 
The pinocamphyltrimethylammonium iodide, hitherto unknown, 
fms colourless scales, m. p. 255°. An tsomeride, m. p. 
0—301°, is yielded by the pinocamphyldimethylamine (III), 
tbtained by the distillation of the ammonium hydroxide. 


Ws 


Pinene. II. Attempts to Prepare Homopinocamphoric 
Acid from Pinonic Acid. Conversion of Pinonic Acid into 
Tetrahydrocarvone. L. Ruzicka and H. Tresier (Helv. Chim. 
Acta, 1920, 3, 762—781).—As a new process for building up 
the tetrocean system of pinene, the sodium condensation of ethyl 
hmopinocamphorate (I) would seem to offer many advantages, 
sich a synthetic method having already been successful in similar 
ase (last abstract but one). Pinonic acid is the only conceivable 


CHMe-CO,R FN 
CH, CO 


Na Me 


;  c 
— CHe | 


‘  CH-CO,R 
\CH/ 
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source of the required compound (I) at present, but two different 
methods for converting it into homopinocamphoric acid have been 
unsuccessful, whilst a third is still being investigated. <A few 
improvements in Baeyer’s process for oxidising pinene to pinonic 
acid are described (A., 1896, i, 245). 

Scheme I.—This is outlined as follows: 


COMe CHM.-OH CHMcCl 
CoHio<cu,-co,et > Co4w<cu,-co,Et > CoHae<caz..co, nt 
(II.) (III.) : 


y 

CHMe:CO,Et CHMe-CN 
CsBie<CH,-CO, Et CoH eS CH, CO, Rt 

(I.) 
Ethyl pinonate (II) is obtained best by boiling the acid with dilute 
alcoholic hydrogen chloride, and its semicarbazone has m. p. 136°. 
Reduction to ethyl pinolate (III) is very easily effected by means 
of hydrogen and platinum-black, but the subsequent chlorination 
and introduction of the cyanogen group have so far been a failure. 
Scheme II.—Here the idea was to convert the cyanohydrin of 
pinonic acid (IV) into the nitrile (V) by means of phosphorus 
pentachloride, but the reactions of the product prove it to have 
the formula (VI). Pinonic acid cyanohydrin (1V) forms colour- 

CMe-CN 
Ve 
. OH C 
OH, Fs <on | \oMe, 

°\\CH,: -CO,H CH, ree 


\CH 
(IV.) (V.) 
CMe:0H, 
CH,°CO,H 


ON-CMe:CH:CH,CH< 
(VI.) 
less crystals, m. p. 94°, and is hydrolysed by aqueous hydrochloric 


Me,--O~_,, 

' a oe Ty tat 
A., 1896, i, 308). The ethyl ester of pinonic acid cyanohydrin, 
b. p. 150—152°/0°4 mm., is obtained by treating the cyanohydrin 
with ethereal thionyl chloride at a low temperature, and then boil- 
ing with alcohol. Using phosphorus pentachloride at below 5°, 
the above unusual transformation takes place, and the product 
may be isolated as ethyl B-cyano-(-methyl-A*‘-heptadiene-e-acetic 
acid (compare VI), a pale yellow oil, b. p. 120—130°/0°3 mm. 
This is hydrolysed by aqueous-alcoholic potassium hydroxide to 
B-carboxy-(-methyl-A%s-heptadiene-e-acetic acid, 

orm. : CMe:CH 
CO,H-CMe:CH-CH, CH<oq,-00, i’ 

which is a viscous mass, and forms a methyl ester, mobile oil, b. p. 
115°/0°3 mm., and ethyl ester, b. p. 115°/0°3 mm. When the 


acid to the keto-lactone 
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qude acid is heated with acetic anhydride at 180° for ten hours, 
it is converted into the acetate of carvacrol, the phenol 
ing isolated after saponifying the product. The two esters 
absorb two molecular proportions of hydrogen in the presence of 
jatinum-black, giving the esters of a-methyl-d-isopropylpimelic 
wid, CO,H*CHMe-CH,°CH,°CHPr*-CH,°CO,H. The methyl ester 
ga mobile oil, b. p. 108°/0°3 mm., and the ethyl ester has b. p. 
115°/0°3 mm., whilst the acid is a viscous mass. The product 
stained by boiling the esters with sodium in xylene, or by dis- 
tilling the lead salt, is tetrahydrocarvone, which proves their 
onstitution. J.C. W. 


Constituents of Resins. VI. Amyrins from the Elemi 
Resin of Manila: I. Separation of the Amyrins. ALols Z1nkKE, 
ALFRED FRIEDRICH, and ALEXANDER Ro.ietr (Monatsh., 1920, 
41, 253—-270).—Methods for separating the a- and B-amyrins of 
demi resin have been given by Vesterberg (A., 1887, 733; 1891, 
615; 1892, 288, 290) and by Tschirsch and Cremer (A., 1902, 
i, 812). The authors find that crude amyrin benzoate may be 
eparated, by fractional crystallisation from acetone, into a- and 
famyrin benzoates, the a-compound being subsequently purified 
by alternate treatments with ethyl acetate and acetone. The a- 
aid B-benzoates thus isolated, and also the corresponding amyrins, 
exhibit the properties ascribed to them by Vesterberg. 

a-Amyrin benzoate, C,-H;,0., m. p. 191° (uncorr.), [a]})? + 94°57° 
(in chloroform), D!8 1:096, forms rhombic crystals [Kari Scuvurz: 
0:b:e=2°721:1:0°973], and, when treated with bromine in acetic 
aid solution, yields bromo-a-amyrin benzoate, Cs,H;,0,Br, which 
forms crystals, m. p. 229° (uncorr.), and is almost insoluble in cold 
oncentrated sulphuric acid, but when heated with the latter gives 
a brown coloration and a slight green fluorescence. a-Amyrin, 
mn. p. 183—184° (uncorr.), dissolves in the hot in concentrated 
sulphuric acid to a lemon-yellow solution showing green 
fuorescence. 

The isomeric B-amyrin benzoate, m. p. 229—230° (uncorr.), 
a) +100°2° (in chloroform), crystallises in almost rectangular 
jlates belonging to the monoclinic system [Karu Scuvuiz: 
0:b:e=5°576:1:1°789; B=89°54']. By bromine in acetic acid 
wlution, it is converted into dibromo-B-amyrin benzoate, 

C3;H;,0,Bry, 

vhich crystallises mostly in slender needles, but sometimes in 
pherical aggregates, m. p. 211—212° (uncorr.). $-Amyrin, m. p. 
198—194°, dissolves in the cold in concentrated sulphuric acid, 
giving a lemon-yellow solution with green fluorescence. 


T. H. P. 


Chemistry and Pharmacology of Digitoxin and its 
Decomposition Products. M Curoerra (Arch. exp. Path. 
Pharm., 1920, 88, 113—157. Compare Cloetta and Fischer, A., 
1906, 3i, 474)—-A new method is described for the preparation of 
pure, crystallised digitoxin from Digitalis leaves, the product 
obtained differing markedly from any of those previously described 
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as digitoxin or digitalin, which must have been impure. 
Digitoxin crystallises in characteristic, narrow plates, m. p. 252° 
and a number of analyses give the mean percentages of carbon and 
hydrogen as 64°19 and 8°66 respectively. Cryoscopic determin. 
ations of the molecular weight in glacial acetic acid, in which the 
digitoxin must not remain long dissolved, give the approximate 
value 800. 

When heated in a high vacuum, digitoxin yields a volatile 
compound, C,H,,0,, which crystallises in long, white needles, m. p. 
116° (corr.), sublimes at temperatures above 100°, and yields a 
neutral aqueous solution, which does not reduce Fehling’s solution. 
This cempound is pharmacologically indifferent, responds to Keller's 
reaction with a more intense bluish-green coloration of the acetic 
acid than is given by pure digitoxose, combines with iodine or 
bromine, and gives the normal molecular weight in freezing acetic 
acid, 

The residue remaining after removal of the preceding volatile 
compound from digitoxin is termed digitan, and separates from 
aqueous alcohol in small, highly refractive balls. According to 
the analytical results, and to those of cryoscopic measurements in 
acetic acid, the formula of digitan is CygH;¢0,). It gives Keller's 
reaction, 1 mg. of digitan yielding the same intensity of the blue 
coloration as 0-7 mg. of digitoxin. The pharmacological action of 
digitan towards both frogs and warm-blooded animals is identical 
with that of digitoxin. By aqueous-alcoholic hydrochloric acid, 
digitan (1 mol.) is decomposed, giving digitoxigenin (1 mol.) and 
digitoxose (2 mols.). 

Hydrolysis of digitoxin (1 mol.) by acids under various condi- 
tions yields always digitoxigenin (1 mol.), digitoxose (2 mols.), 
and an oily compound, C,H,,O, (?) (1 mol.), which corresponds 
with the volatile compound formed when digitoxin is heated in 
a vacuum, and may be obtained from this by treatment with acid; 
the oily compound responds strongly to the digitoxose reaction, 
gives no sugar reaction, and is pharmacologically indifferent. 

On application of Keller’s reaction to pure digitoxigenin, m. p. 
245°, a yellow ring is first formed, the acetic acid then assuming 
a pale green coloration ; when the liquid is shaken, it becomes per- 
manently emerald-green and fluorescent, whereas with impure pre- 
parations a red coloration results. Molecular weight determin- 
ations in freezing acetic acid lead to the formula C,,H,,0, for 
digitoxigenin. The latter exerts a distinct effect on the heart, but 
this differs, boty qualitatively and quantitatively, from that pro 
duced by digitoxin; it acts also as a convulsive poison. 

Anhydrodigitoxigenin, C,,H,,0,, obtained by the action of acids 
in the hot on digitoxigenin, or by more profound decomposition 
of digitoxin by acid, forms small needles, m.:p. 184° (compare 
Kiliani, A., 1899, i, 71). The hydrolysis of digitoxin may be % 
controlled that either digitoxigenin or anhydrodigitoxigenin alont 
is formed, the reaction proceeding quantitatively. Anhydro- 
digitoxigenin has no effect on the heart, but still produces com 
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yulsions. Since this compound does not exhibit the typical 
digitalis action, the formation of the anhydride must be accom- 
panied by loss of a reactive group. 

Dixgenic acid, C,,H;,0;, m. p. 243—244°, prepared by heating 
digitoxigenin with aqueous-alcoholic sodium hydroxide, and also 
sodium dixgenate, possess no pharmacological properties. Attempts 
to effect alteration in digitoxigenin by treatment with dilute per- 
manganate or hydrogen peroxide solution, and thus obtain pro- 
ducts with modified pharmacological action, were unsuccessful. 

The digitoxose obtained by hydrolysing digitoxin agrees in 
properties with Kiliani’s product (A., 1896, i, 59; 1897, i, 95; 
1899, i, 70, 932), except that it has m. p. 107°, and not 101°. 

The foregoing results indicate for digitoxin the formula 
Cy4H0,4, the decomposition of digitan by acid, with formation of 
digitoxigenin and digitoxose, being represented by the equation 
CygH5g0 49 + 2H LO = Cy,Hyg0,+ 2C,H,.0,, and the primary acid 
decomposition of digitoxin by the equation C,,H,O,,+2H,0= 
CyH 0, + 2CgH).0, + CgH,,0, (?). 

Pentabenzoyldigitoxin crystallises in rosettes of small rods 
sintering at 145°, m. p. 156—158°, and is without pharmacological 
action. Condensation of digitoxin with phenylcarbimide yields a 
white, non-crystalline compound, which contains two phenyl- 
carbimide residues, and has a pharmacological action equal to one- 
half or two-thirds of that of digitoxin itself. Treatment of 
digitoxin with stearoyl chloride in pyridine solution yields a 
compound, which crystallises in slightly refracting spherules, con- 
tains five stearic acid residues, and is devoid of pharmacological 
action. 

Digitan yields a crystalline benzoyl derivative, which is inactive 
pharmacologically. 

In the substitution of the five hydroxyl groups of the digitoxin 
molecule, it may be assumed that two acid residues are introduced 
in each of the two sugar molecules, and the fifth into the 
digitoxigenin part of the molecule. Benzoylation of digitoxigenin 
yields indefinite results, but acetylation gives monoacetyl- 
digitoxigenin, which crystallises in transparent, colourless prisms, 
m. p. 219—-220°, and exerts the convulsive effect, but no action on 
the heart. It is therefore evident that the characteristic digitalis 
dfect and the convulsive action of digitoxigenin are not due to the 
same groupings. 

Commercial preparations of crystalline digitoxin are found to 
possess widely differing compositions and pharmacological effects. 

3. ae ¥- 


Hyenanchin and other Constituents of Hyenanche globosa. 
Taomas ANDERSON Henry (T., 1920, 117, 1619—1625). 


The Coumaranone Series. I. The Preparation of 4-, 
5, and 6-Methylcoumaran-2-ones, and some Derivatives of 
,m-, and p-Tolyloxyacetic Acids. Lucy Hiaeinsornam and 
Henry Srepuen (T., 1920, 117, 1534—1542). 

c* 
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The Chroman Series. I. Annie Greenwoop and MAximitiuay 
NIERENSTEIN (T., 1920, 117, 1594—1599). 


‘‘Furol Green.’’ Orro Fiscner and Lupwic Grant (J. pr. 
Chem., 1920, [ii], 100, 159—167).—The yield of the leuco-base of 
“furol green,” colourless needles, m. p. 83°, from the condensa- 
tion of furfuraldehyde with dimethylaniline in presence of zine 
chloride (A., 1881, 587) is about 30% under the conditions now 
described. The dihydrobromide, C,,H,,ON,,2HBr, yellow leaflets; 
the dihydriodide, C,,H,,ON,,2HI, yellow leaflets; the acid 
sulphate, 2C,,H.ON.,3H,S8O,, colourless needles, decomp. 140°; 
the dipicrate, C,,H,,O,N;, needles with a copper lustre; the 
dipicrolonate, Cy,H.,ON>.,2C,;,)H,O;N,, a brownish-yellow powder, 
m. p. 174°, decomp.; the dimethiodide, C,,H,,ON.,2Mel, yellow 
crystals, decomp. ca. 210°. The corresponding dye, from the leuco- 
base by means of lead peroxide, was analysed in the form of its 
bromide, C,,H.,ON,Br,4H,O, silky, green needles; the ‘odide, 
C,,H,,ON,1,4H,O, forms green needles; the carbinol base forms 
brown flocks. Tetraethyldiaminofuryldiphenylmethane, 

C.;HgON,, 
white needles, m. p. 80—81°, gives a dihydriodide, C,;H,,ONgL,, 
colourless aggregates, decomp. ca. 145°; a dipicrate, 
C,;HyON>,2C,H,0,Ns, 
light yellow needles, decomp. ca. 180°; a dipicrolonate, 
Cy5Hy501,N yo, — 
a greenish-yellow powder, decomp. 155—156°; a dimethiodide, 
C,,H,,ON,I,, yellow prisms; and a diethiodide, CogHyONoIs, white 
needles. The corresponding dye (‘furol-green Ae’’) gives an 
iodide, Co;H3,ONoI, green prisms, decomp. ca. 182—185°, and a 
picrate, Cs,Hs,0,N;, dark bronze crystals. The carbinol base forms 
brown, amorphous flocks. These dyes colour silk, cellulose, and 
wool a brilliant yellowish-green, but in the last case the stability 


to light is only slight. J. K. 


The Reaction hetween Magnesium Phenyl Bromide and 
the Esters or Anhydride of Phthalic Acid. Lioyp B. tows1 
(J. Amer, Chem. Soc., 1920, 42, 2333—2337).—It is shown that 
the different results obtained by Guyot and Catel (A., 1905, i, 226) 
and Shibata (T., 1909, 95, 1449) in the condensation of excess of 
magnesium phenyl bromide with phthalic esters or anhydride are 
due to the different methods used for isolating the products. If 
the product is isolated, after hydrolysis, by crystallisation from 
ether or benzene, 2-hydroxy-1:1:2-triphenyl-1 : 2-dihydrobenzo- 
furan, m. p. 118° (corr.), is obtained (compare Guyot and Catel, 
loc. city). If, however, the product is isolated by distillation under 
reduced pressure, the phthalan derivative, m. p. 192—193°, 
described by Shibata (Joc. cit.) is obtained. Further, if the com- 
pound, m. p. 118°, is distilled under reduced pressure, the 
compound, m. p. 192—193°, is obtained. G. 
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Action of Aliphatic Diazo-ccompounds on Thioketones. 
H. STAUDINGER and JosEPH S1ecwart (Helv. Chim. Acta, 1920, 
8, 833—840).—Thiobenzophenone and diphenyldiazomethane react 
together very vigorously, even when diluted with light petroleum, 
the product being tetraphenylethylene sulphide, white crystals, 
which decompose at about 175° into tetraphenylethylene and 
sulphur. The reaction apparently proceeds according to the 
scheme : 


CPh,° . 
CSPh,+CPh,N, —> eS —Bs sie re Taig 
oe 2 2 


Diphenylenediazomethane reacts almost as readily, giving diphenyl- 
CPh, 
C(C,H,),’ 
decomposes at 190—200, forming diphenyldiphenylene-ethylene. 

p-Methoxythiobenzophenone reacts less readily than the unsub- 
stituted compound with diphenyldiazomethane, and pp’-tetra- 
methyldiaminothiobenzophenone is still more sluggish. Diphenyl- 
pp!-dimethoxydiphenylethylene sulphide forms white needles, m. p. 
100° (decomp.), and diphenyl-pp’-tetramethyldiaminodiphenyl- 
tthylene sulphide crystallises in pale yellow needles, m. p. 
164—165°. 

Comparing the reactivity of various aliphatic diazo-compounds 
towards thiobenzophenone, it is stated in a general way that those 
with no carbonyl groups react best, those with one carbonyl group 
are less reactive, and those with two such groups, such as ethyl 
diazomalonate, are quite indifferent. Regarding the behaviour of 
diferent thiocarbonyl derivatives towards one diazo-compound, it 
is found that aromatic thioketones are most reactive, whilst such 
substances as ethyl dithiobenzoate, thiobenzanilide, and thiocarb- 
amide are very indifferent. Strange to say, the above substituted 
thiobenzophenones are less active than the unsubstituted com- 
pound, in spite of the presence of groups which increase the 
reactivity of ordinary benzophenone. J.C. W. 


liphenylene-ethylene sulphide, SK which melts and 


Action of Thio-acid Chlorides ‘on Aliphatic Diazo-com- 
pounds. H. Sraupincer and Josepn Sigzcwarr [with E. AnTHes, 
H. Bommer, and O. Geruarpt] (Helv. Chim. Acta, 1920, 8, 
40—852).—Thiocarbonyl chloride and thiobenzoyl chloride react 
most vigorously with aliphatic diazo-compounds, especially those 
without carbonyl groups, but the attack takes place at the *CS 
group, and not the chlorine atom, as in the case of ordinary acid 
tlorides. The products, therefore, are quite different, and depend 
m the nature of the diazo-compound. 

Thiocarbonyl chloride reacts so violently with diphenyldiazo- 
nethane and diphenylenediazomethane that the reagents must be 
diluted with light petroleum and mixed in the cold. The pro- 
ducts are aa-dichloro-B8-diphenylethylene sulphide, white needles, 
m. p. 89—90°, and dichlorodiphenylene-ethylene sulphide. 

c* 2 


i. 44 ABSTRACTS OF CHEMICAL PAPERS. 


CCl, —— aia of 
S<ho,8,)." m. p. 97°, which decompose very readily into 


aa-dichloro-Bf-diphenylethylene, m. p. 80°, and _ dichlorodi- 


phenylene-ethylene, CCl,:C(CgH,)o, pale yellow needles, m. p. 
129—130°. In these compounds, the chlorine atoms are very inert. 
Benzoylphenyldiazomethane, however, gives a compound, 
CCl,"CPh 
i 
S<o— pw’ 


colourless crystals, m. p. 55—57°, in which the chlorine atoms are 
very reactive. Moisture alone, or moist alcohol, suffices to change 
it into the stable compound (I), m. p. 76—78°, which yields deoxy- 
benzoin when heated with alcoholic potassium hydroxide, thus: 


CO-CPh | OPh-CO,H__ CHPh-CO,H 
Ss tt tt . 2 
(1) SC4_-¢ph — Gpn-oH ~~ Coph 


Aniline likewise removes the chlorine atoms, giving the compound, 
ania )CPh 
SSo——-cPn 
Thiobenzoyl chloride and diphenyldiazomethane form chlorotri- 
phenylethylene sulphide, m. p. 70—71°, which loses hydrogen 
chloride when heated at 100°, the product being probably diphenyl. 
benzthiophen (annexed formula), this crystal- 
lising in colourless needles, m. p. 114°. Di- 
é \— Ph phenylenediazomethane yields chlorophenyl- 
\/\—g"™ diphenylene-ethylene sulphide, Shion) 
colourless needles, m. p. 125—126°, which 
changes into chlorophenyldiphenylene-ethylene, pale yellow crystals, 
m. p. 119—120°, when heated at 150—180°, and into a yellow 
compound, CoyH,,8, m. p. 237—238°, when boiled with alcohol. 
Methyl diazoacetate and thiobenzoyl chloride react readily, the 
product, m. p. 102°, having, most probably, the formula 


CPh-S 
N—N 


—> CH,Ph:-CoPh, 


, in white crystals, m. p. 129—130°. 


>C:CO.Me. 
J.C. W. 


Syntheses in the Cinchona Series. VI. Aminoazo- and 
Hydroxyazo-dyes derived from certain 5-Amino-cinchona 
Alkaloids and their Quinoline Analogues. Watrer A. 
Jacoss and Micuaet HEIDELBERGER (J. Amer. Chem. Soc., 1920, 
42, 2278—2286. Compare A., 1920, i, 633, 634).—5-Aminodihy- 
droquinine couples readily with diazotised aromatic amines to form 
crystalline azo-dyes in which the amino-group is very labile, boil: 
ing for a few minutes with dilute mineral acid being sufficient to 
replace the amino-group by the hydroxyl group. Similar results; 
were obtained with 5-aminodihydroquinidine and 5-aminoethyldi 
hydrocupreine (amino-optochin). The lability of the amino-group 
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r into apparently due largely to the quinoline nucleus in the molecule, 
similar results were obtained, although somewhat less readily, with 


lorodi- : - it 
m. . the azo-derivatives from 5-aminoquinoline. The presence of a 
inert, q uethoxy- or ethoxy-group in position 6 also contributes markedly 


0 the lability of the amino-groups in these compounds, as the 
mino-group in benzeneazo-5-amino-6-methoxyquinoline is much 
nore readily replaced by hydroxy] than it is in the case of benzene- 
wo-5-aminoquinoline. 

5-A mino-8-benzeneazodthydroquinine, m. p. 155—157° (decomp.), 
h radily gave 5-hydroxry-8-benzeneazodthydroquinine, m.  p. 
j ange] 45—148° (decomp.). 5 -Amino-8 - p-sulphobenzeneazodihydro- 
XY" quinine gave the corresponding 5-hydrory-derivative. 5-A mino- 
US: bp-methoxybenzeneazodihydroquinine, m. p. 150—153°, gave the 

jhydroxy-derivative. 5 - Amino -8- p - ethoxybenzeneazodihydro- 
COPh. § quinine, m. p. 202—203° (decomp.), gave its 5-hydroxy-derivative. 

j-d mino-8-benzeneazodihydroquinidine, m. p. 140—145° (decomp.), 
jound,@ gave the 5-hydrozry-derivative, and 5-amino-8-benzeneazoethyldi- 
hydrocupreine, m. p. 150—155° (decomp.), gave 5-hydroxy-8-ben- 
wneazoethyldthydrocupreine, m. p. 90°5°. 

5-A mino-8-benzeneazoquinoline, m. p. 209—211°, required much 


ns are 


mo lmger heating with hydrochloric acid for its conversion into 
henyl. 4 “hydroxy-8-benzeneazoquinoline, m. p. 164—165°, whereas 
ystal- jamino-6-methoxy-8-benzeneazoquinoline, m. p. 163—164°, readily 
Di- ae? 5 -hydrozy - 6 - methoxy - & - benseneasoquinoline, m. p. 
181—183°. 
— On reduction, the new cinchona- and quinoline-dyes yielded 
H): amino-compounds, in which interesting relationships have been 
one observed in the replacement of the amino-group by am 6 
ystals, ; 


ellwf Aristochin and Optochin Nitrates. L. van Irate and 
1. M. Le Couttre (Pharm. Weekblad, 1920, 57, 741): A. L. W. E 
y, the vay DER Veen (ibid., 742)—The first note describes the pre- 
paration of the nitrates of optochin (B, 2HNO,) and aristochin 
(B, 4HNO,), respectively, by the addition of excess of dilute 
nitric acid to the bases, or by the addition of sodium nitrate or 
dilute nitric acid to solutions of the bases in acetic or sulphuric 
W. Bid. The nitrates, which are only sparingly soluble, separate in 
crystals, which have been examined microscopically by van der 
Veen. The two substances are very similar, possess rhombic 
symmetry, and, when examined between crossed Nicols in sections 
| perpendicular to an optic axis, show colours by reason of their 
‘B high dispersion. 8S. I. L. 


.{ Synthesis of Ephedrine, y-Ephedrine, their Optical 
J Antipodes and Racemic Compounds. Enrnsr Spirn and 
Rupotr Géurine (Monatsh., 1920, 41, 319—338).—Although the 
"f vestigations of Ladenburg and of Ernst Schmidt and his pupils 
J have shown that ephedrine and y-ephedrine are stereoisomeric and 
have the formula OH*CHPh-CHMe-NHMe, these alkaloids have 
not yet been synthesised (compare Fourneau, A., 1905, i, 57; 
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Eberhard, A., 1915, i, 834). The synthesis has been effected by 
the authors by means of the following series of reactions: 


(1) CH,-CH,-CHO + Br, =CHMeBr-CHO + HBr; 

(2) CHMeBr-CHO + HBr + MeOH =CHMeBr-CHBr-OMe + H,0; 

(3) CHMeBr-CHBr-OMe + MgPhBr = : 
OMe-CHPh-CHMeBr + MgBr, ; 

(4) OMe-CHPh-CHMeBr + NH,Me = 
OMe-CHPh-:CHMe-NH,MeBr; 

(5) OMe-CHPh-CHMe-NHMe+ HBr= : 

OH-CHPh:-CHMe-NHMe + CH.Br. 


Reaction (1) proceeds moderately readily at a low temperature, 
and, in accordance with the results obtained by Franke with 
tsobutaldehyde (A., 1900, i, 428) and by previous investigators 
with other aliphatic compounds, the bromine atom enters in the 
a-position to the carbonyl group; the a-bromopropaldehyde is 
obtained, not in the pure state, but as its viscous additive com- 
pound with hydrogen bromide, this having a penetrating odour. 
(2) Passage of hydrogen bromide through a mixture of the crude 
a-bromopropaldehyde and methyl alcohol at a low temperature 
yields af8-dibromo-a-methoxypropane, which was isolated almost 
pure. Reaction (3) gave a 50% yield of B-bromo-a-methoxyphenyl- 
propane, and when this was treated with anhydrous methylamine 
at 100°, 28% of it underwent reaction (4), the remainder suffering 
loss of hydrogen bromide, with probable formation of the com- 
pound, OMe-CPh:CHMe; the latter, owing to its ready hydro- 
lysability and its tendency to rearrangement, was largely trans- 
formed into phenyl ethyl ketone. Preparation of the compound, 
OMe-CHPh:CHMeBr, was necessary, since, as was found by 
Mannich (A., 1910, i, 411) for other halogenohydrins, the action 
of methylamine on the methoxyl-free bromohydrin might result 
first in loss of hydrogen bromide and formation of the oxide, 
<<. and then in rupture of the oxygen bridge in two ways, 
with formation of a mixture of isomeric amines; preliminary 
methylation of the hydroxyl group causes the reaction to proceed 
in one definite direction. 

When the base obtained according to equation (4) is heated with 
hydrobromic acid saturated at 0°, the methoxy-group is hydrolysed, 
and perhaps part of the amino-alcohol thus formed converted into 
the bromo-amine. In any case, when the product of the reaction 
is evaporated and the residual mixture of hydrobromides is boiled 
with water, the bromine is replaced by hydroxyl and racemic 
y-ephedrine, obtained in 45% yield; the melting point of this base, 
117—118°, is that of natural y-ephedrine, but the respective 
crystalline forms and other properties are different. 

By repeated crystallisation of the d-tartrate, the racemic 
y-ephedrine may be separated into its d- and components. The 
former is identical with natural y-ephedrine, so that the Lader- 
burg-Schmidt constitution for this compound is confirmed. 
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|y-Ephedrine, which does not occur naturally, has the same proper- 
ties as the dextro-compound, except that its optical rotation is of 
opposite sign. 

Schmidt (A., 1908, i, 452) showed that, when heated with hydro- 
dloric acid, ephedrine and y-ephedrine undergo interconversion, 
ad, by taking advantage of this observation, the author has 
obtained the two synthetic ephedrines from d- and /-p-ephedrines. 
synthetic /-ephedrine hydrochloride has the same melting point 
and optical rotation as natural ephedrine hydrochloride, and the 
ynthetic levo-base the same melting point as the natural base. 
synthetic d-ephedrine and its hydrochloride have the expected 
properties. 

It is probable, but has not been definitely established, that in 
ephedrine the hydroxyl and methylamino-groups stand near to, 
and in ephedrine distant from, one another. 

Schmidt and Calliess’s statement (A., 1912, i, 644) that natural 
jephedrine may be converted readily into natural ephedrine by 
barium hydroxide at 170—180° is controverted. 

a8-Dibromo-a-methorypropane, C,H,OBr,, forms a water-clear 
liquid, b. p. 66—67°/13 mm. or 71—72°/16 mm., which emits an 
intensely lachrymatory vapour. 

8-Bromo-a-methoxyphenylpropane, OMe-CHPh-CHMeBr, is 
obtained as a transparent liquid coloured brownish-violet by traces 
df iodine, b. p. 125—126°/18 mm.; its odour is peculiar and 
penetrating, but with the diluted liquid is not unpleasant. 

a-Methoxy-B-methylaminophenyl propane, 

OMe-CHPh-:CHMe-NHMe, 
forms a pale yellow oil with an aminic odour, b. p. 105—110°/ 
13 mm., and its aurichloride, C,,H,,ON,HAuCl,, shining, golden- 
yellow needles, m. p. 116°5—117-5° (clear at 121°). 

Racemic y-ephedrine, C,,H,;ON, forms silky, felted needles, 
m. p. 118-2°, and its hydrochloride, C,,H,;ON,HCI, has m. p. 164°. 
The auwrichloride, which forms crystals, m. p. 186—187°, has the 
abnormal composition (C,)H,;ON).,HC],HAuCl,, the racemic com- 
pound, (C,,H,;ON)., apparently playing the part of a base with 
two nitrogen atoms, at only one of which the gold chloride is 
taken up. 

d-)-Ephedrine, obtained synthetically, has m. p. 118—118°7° and 
aj#* in alcohol +52°9°; for natural y-ephedrine, Schmidt and 
Emde (A., 1906, i, 978) gave the rotation +51°24°, and Gadamer 
(A., 1909, i, 49) +51°20°. The synthetic hydrochloride has m. p. 
182‘5—183-5° and [a]? +62°8°; for the natural hydrochloride, 
Miller (A., 1903, i, 110) gave m. p. 181—182°, and Flacher (A., 
1904, i, 769) [a]? +62°05°. The aurichlorides of the natural and 
synthetic bases have m. p. 126°5—127°5°. The synthetic phenyl- 
thioccarbamide has m. p. 120°5—121°5° and [a]p +23°4°, the 
respective values for the natural derivative being 121—123° and 
+22°8° (Gadamer, loc. cit.). 

ly-Ephedrine crystallises in white leaflets, m. p. 118—118°7°, 
(aj?° —52°50°. The hydrochloride crystallises in needles, m. p. 
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181°5—182°5°, [a] —62-1°, and the awrichloride forms crystals, 
m. p. 126°5—127:5°. The phenylthiocarbamide has m., p. 
120—121° and [a]? — 23°1°. 

Synthetic ephedrine, prepared by the action of hydrochloric 
acid on synthetic d-p-ephedrine, has m. p. 39—40°, the natural 
base having m. p. 39°5—40°5°. The hydrochloride has m. p. 
217°3—217°8° and [a]j? —34°5°, the values for the natural salt 
being 216°8—217-3° and —35-3° (Gadamer, Joc. cit.) or —34°9° 
(Schmidt and Emde, A., 1906, i, 978). 

d-Ephedrine, prepared from /-y~-ephedrine, has m. p. 39°-5—40°5°, 
and its hydrochloride, m. p. 217°3—217-7° and [a]? + 35°8°. 

r-Ephedrine has m. p. 73—74°, and its hydrochloride, m. p. 
188°5—189°5°. yo SA 


Evodiamine and Rutaecarpine. Y. Asanina and S. Mayepa 
(J. Pharm. Soc. Japan, 1916, No. 416. Compare A., 1916, 
i, 621).—The acetone extract of the fruit of Hvodia rutaecarpa 
leaves, on evaporation, crystals and an oil; the latter is removed 
by methyl alcohol. The crystalline mixture (1°5% of the fruit) 
consists of two alkaloids and a little of the lactone, evodin (A., 
1916, i, 238). The latter is hydrolysed by boiling alcoholic 
potassium hydroxide and removed. The alkaloids are separated 
by crystallisation from alcohol, evodiamine being the less soluble 
and the more abundant. The filtrate is boiled with 2% aleo- 
holic hydrochloric acid until the evodiamine remaining in it 
is converted into ‘“isoevodiamine” hydrochloride. This is more 
soluble in water than rutaecarpine hydrochloride, which is thus 
obtained pure on crystallisation. Evodiamine (I), C,gH,;ON;, 
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m. p. 278°, [a]i? + 352° in acetone, is a weak base insoluble in dilute 
acids. On heating with alcoholic hydrochloric acid until it no 
longer gives with concentrated sulphuric acid the colour reaction of 
A., 1916, i, 621, but only a yellow colour, it is changed to “ isoevo- 
diamine” [evodiamine hydrate] (II), CjgH,O,N,; m. p. 146—147°, 
optically inactive. This base forms a hydrochloride, crystallising 
in hexagonal or rhombic plates from alcohol, and in fine prisms 
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from water; the hydrated salt melts at 255—256°, the anhydrous 
at 265—267°. The mttroso-compound melts at 120°. Acetic 
auhydride at 150° changes isoevodiamine back to evodiamine, 
which is then, however, optically inactive. Free isoevodiamine 
gives the pinewood reaction, and is split by alcoholic potassium 
hydroxide into NV-methylanthranilic acid, carbon dioxide, and a 
base, CygHy No, isomeric with 3-8-aminoethylindole (T., 1911, 99, 
210; obtained also by decarboxylation of tryptophan, A., 1911, 
i, 1120). Both bases give an orange picrate melting at 242° and 
3 hydrochloride melting at 246°; the free base from isoevodiamine 
melts at 120°, its N-benzoyl derivative at 173—174°. It is 
optically inactive, and cannot be resolved with tartaric 
acid. Fusion with potassium hydroxide yields 2-indolecarb- 
oxylic acid. The base is therefore considered to be 2-8-amino- 
ehylindole. It is not very poisonous, and strongly raises the 
blood-pressure. The benzylidene compound, 
C,H,N-CH,°CH,*N:CHPh, 

melts at 122°, the phthalyl derivative at 165°, the phenylcarb- 
amido-derivative at 181°, the phenylthiocarbamido-derivative at 
158—159°, and the quaternary iodide, CyyH,,N.Me,I, at 194—196°. 
Evodiamine is not attacked by aqueous alkali, but is split by 
boiling alcoholic potassium hydroxide into NW-methylanthranilic 
acid and a base, C,,H,)N,, regarded as 3:4-dihydro-5-carboline 
(III) (compare Perkin and Robinson, T., 1919, 115, 970). 


~ 
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Rutaecarpine (IV), C,,H,,ON;, m. p. 258°, gives with concen- 
trated sulphuric acid only a yellow colour. Phosphorus penta- 
chloride does not form a substitution product, but only the yellow 
hydrochloride, readily dissociated by water. Methyl iodide and 
nitrous acid do not attack it, but nevertheless a monoacetyl deriv- 
ative, m. p. 184—186°, and a monobenzoyl derivative, m. p. 194°, 
are obtained. The formation of these acyl derivatives is explained 
by reference to Heller’s observation (A., 1904, i, 942) that phenyl- 
dihydroquinazoline gives a 1-benzoyl-2-benzoxy-derivative; rutae- 
carpine is considered to form a similarly constituted intermediate 
compound, which loses one molecule of acetic (or benzoic) acid, 
the resulting acyl compound being derived from isocarboline (the 
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hydrogen is thus transferred from pyrrole-V to anthranilic acid-J), 
Rutaecarpine gives no pinewood reaction, and is not decomposed 
by potassium hydroxide in ethyl alcohol, but in boiling amyl 
alcohol there are formed anthranilic acid and a small quantity of 
a base, yielding a picrate, m. p. 150°. Fusion with potassium 
hydroxide yields indole-2-carboxylic acid. 

The colour reaction of evodiamine with concentrated sulphuric 
acid is considered to be due to the formation of tri-indylmethane 
dyes, in which the methane carbon atom is the tertiary atom 
adjoining the 3-position of the indole group of one of three mole. 
cules (compare Ellinger and Flamand, A., 1911, i, 329; Freund and 
Lebach, A., 1905, i, 663). G. B. 


Loturine. Ernst Spita (Monatsh., 1920, 41, 401—403)— 
The physical and crystallographic characters of loturine (compare 
Hesse, A., 1879, 73) show that this alkaloid is identical with aribine 
and harman (compare Spath, A., 1920, i, 327). It is possible that 
colloturine, m. p. 234°, the second base found by Hesse in 
Symplocos racemosa, is loturine in another crystalline form. 


oo 


Constitution of Laudanine. Ernst Spitnu (Monatsh., 1920, 
41, 297—304).—Goldschmiedt (A., 1893, i, 181) has shown that 
laudanine yields metahemipinic acid on oxidation, so that the two 
hydroxyl groups of the ¢soquinoline are methylated, and the free 
hydroxyl group must be attached to the benzyl residue. The 
author finds that ethyl-laudanine, in which the phenolic hydroxyl 
group is protected and marked by an ethyl group, yields 4-methoxy- 
3-ethoxybenzoic acid (ethylisovanillic acid) on oxidation ; similarly, 
ethylearbonatolaudanine, in which the hydroxyl of laudanine is 
replaced by an ethyl-carbonato-group, gives ethylcarbonatoisovanillic 
acid. It follows from these results that the phenolic hydroxyl of 
laudanine occupies position 3 of the benzyl residue, and that 

laudanine possesses the annexed 
OH formula. All the formule previously 
F eh” OMe proposed for laudanine (compare 
_fZ ~~ Decker and Eichler, A., 1913, i, 289; 
Hess and Weltzien, A., 1920, i, 328) 
\__7F are therefore inaccurate. 
OMe OMe From laudanine and diazomethane, 
racemic laudanosine has _ been 
obtained, the connexion between these two alkaloids being thus 
confirmed (compare Hesse, A., 1902, i, 307). 

Laudanine belongs to the small number of alkaloids which 
exhibit no optical activity, in spite of the presence of an asym- 
metric carbon atom. Whether the optical inactivity depends on 
the formation, during the synthesis of the base, of an intermediate 


product of the structure >-CH:C<y ye which then yields 


laudanine by hydration or enzyme action (compare Hess, loc. cit.), 
or whether, like hyoscyamine, laudanine is readily racemisable, cat 
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je decided only by experiments on the active base, as yet unknown. 
4-Methoxry-3-ethoxybenzoic acid (ethylisovanillic acid), CyyH,.0,, 
ibtained by the action of permanganate on ethyl-laudanine in acid 
lution, or as ester by the action of sodium and ethyl iodide on 
dhyl ¢sovanillate, forms crystals, m. p. 166°; its ethyl ester has 
mn p. 62°. Ethyl isovanillate, OH*C,H;(OMe)-CO,Et, forms 
aystals, m. p. 51—52°. re 
4-Methoxy-3-ethylcarbonatobenzoic acid (ethylcar bonatoiso- 
wnillic acid), C,,H,Og, prepared by oxidising ethylcarbonato- 
audanine by means of permanganate or by the action of ethyl 
hlorocarbonate on isovanillic acid, forms crystals, m. p. 186—187°. 
i-Methoxry-4-ethylcarbonatobenzoic acid, prepared, for purposes of 
emparison, from vanillic acid, forms shining crystals, m. p. 
M49—150°. 

The transformation of laudanine into laudanosine, as described 
by Hesse (loc. cit.), is confirmed. 2. BP. 


Derivatives of +y-Aminovaleraldehyde. BuRCKHARDT 
HELFERICH and WattTeR Dommer (Ber., 1920, 53, ([B], 
2004—2017).—It has been shown previously that y-hydroxy- 
aldehydes can exist in open and cyclic forms (A., 1919, i, 386; 
1920, i, 11); it is now shown that this is also the case with 
y-aminoaldehydes. 

{-Chloro - B - methyl - M8 - heptene, CHMeCl-CH,*CH,*CH:CMe,, 
colourless, mobile liquid, b. p. 60—61°/15 mm., Dj* 08931, 
n’ 1-4458, is prepared by the action of thionyl chloride on methy]l- 
heptenol, and is transformed by ozone in glacial acetic acid solu- 
tion into y-chlorovaleraldehyde, colourless liquid, b. p. 70—71°/ 
16 mm., D!® 1-0724, nj} 1-4476 (corresponding dimethyl acetal, b. p. 
76°/13 mm., Dj® 1°0116, nm} 1-4325). CChloro-8-methylheptene is 
enverted by an alcoholic solution of dimethylamine at 180° into 
(dimethylamino-B-methyl-A?-heptene, colourless, mobile liquid, 
b. p. 69°/15 mm., D'§ 0°7965, nf 1:4440, from which, however, 
y-dimethylaminovaleraldehyde could not be isolated in the pure 
condition. Attempts to prepare y-aminovaleraldehyde from 
(-amino-B-methylheptene were similarly unsuccessful. (¢-Formyl- 
amino-B-methyl-A8-heptene is a colourless, mobile oil, b. p. 143°/ 
13 mm., Di’ 0°92003, nj, 1°4669, which is converted by treatment 
with ozone into y-formylaminovaleraldehyde, colourless liquid, 
b. p. 84°/14 mm., the yield, however, being very poor. Better 
results are obtained with Cacetylamino-B-methyl-A®-heptene, 
colourless liquid, b. p. 150—151°/13 mm., Dj* 0°9142, nis 1°4651, 
which is similarly transformed into y-acetylaminovaleraldehyde, 


NHActCHMe-CH,-CH,-CHO and CHMe<C}?"'Ts>cH-oH, 


colourless oil, b. p. 102—103°/15 mm., D! 1°054, nj 1°4695. 
(-Propionylamino-B-methyl-A?-heptene, colourless liquid, b. p. 
156°/14 mm., D!* 0°9084, m}§ 1:4648, is converted by ozone in glacial 
acetic acid solution into 1-propionyl-5-methyl-A?-pyrroline, 


CORN ono > CHs 
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b. p. 98—99°/12 mm., D*® 1:0013, n} 1°4852. (-Benzoylamino-p. 
methyl-A8-heptene, colourless crystals, m. p. 87—88°, is converted 
by ozone into a product, which, when distilled under diminished 
pressure, loses water and passes into 1-benzoyl-5-methyl-Ar 
pyrroline, pale yellow oil, b. p. 141—142°/4 mm., D¥ 1:0974, 
my 1°5559. 

The y-acylaminovaleraldehydes reduce Fehling’s solution dis. 
tinctly, although without invariable precipitation of cuprous oxide, 
Their most remarkable property is their distinct acidity towards 
litmus, which, however, is not sufficiently marked to permit their 
titration with alkali hydroxide, even in the presence of phenol- 
phthalein. This behaviour is scarcely reconcilable with the open- 
chain structure, but can readily be accounted for by the assump- 
tion of even a partial conversion into the cyclo-form. The most 
conclusive evidence of the existence of the cyclic structures is 
derived from the conversion of y-acetylaminovaleraldehyde by 
methyl-alcoholic hydrogen chloride into the corresponding semi- 
acetal (1-acetyl-5-methoxry-2-methylpyrrolidine), 


CH,—--CH 
a. “ON 
GHMe NAc et OM, 


colourless liquid, b. p. 112°/13 mm., D/’ 1°0276, np, 1-4650; when 
similarly treated, y-propionylaminovaleraldehyde gives 1-propionyl- 
5-methozry-2-methylpyrrolidine, colourless oil, b. p. 122—123°/ 
13 mm., D? 1°0029, nF 1-4599. H. W. 


Manufacture of Pyridine Bases. Farswerke vorm. MEIER, 
Lucius & Brininc (Brit. Pat. 146869)—Pyridine bases are 
obtained by heating paracetaldehyde with aqueous ammonia, work- 
ing preferably under stoicheiometric conditions, and not raising 
the temperature above 200°. For example, 132 parts of paracet- 
aldehyde, when heated with 255 parts of 5% aqueous ammonia in 
an autoclave for four hours at 140°, four hours at 160°, and finally 
four hours at 180°, give a mixture of pyridine bases consisting 
for the most part of 2-methyl-5-ethylpyridine, the yield amounting 
to about 68% of the theoretical. G. F. M. 


Syntheses of 4-Piperidone. L. Ruzicka and V. Fornasir 
(Helv. Chim. Acta, 1920, 3, 806—818).—Several derivatives of 
4-piperidone with substituents in positions 2 and 6 are well known, 
such as nortropinone, triacetonamine, and vinyldiacetonamine, and 
it was expected that the unsubstituted piperidone would be like- 
wise rather stable. This expectation was a hindrance in the 
attempts to synthesise the compound, for it really tends to form 
complex intermolecular condensation products most readily, and 
four methods were tried before the goal was reached. 

In the first place, since 4-hydroxypyridine reacts as 4-pyridone, 
an attempt was made to reduce it by means of platinum and 
hydrogen to 4-piperidone, but the only product was 4-piperidol 
(compare Emmert, A., 1916, i, 667). As a second method, the re- 
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oxidation of this secondary alcohol by means of chromic acid was 
tried. Attempts to isolate the oxidation product after neutral- 
isation were fruitless, but by adding benzaldehyde and saturating 
with hydrogen chloride, a derivative of the desired substance was 
isolated, namely, 3:5-dibenzylidene-4-piperidone hydrochloride, 
which forms pale yellow needles, m. p. 275—-277° (decomp.). 
Attempts to substitute 1-benzoyl-4-piperidol in this oxidation also 
failed, for in the benzoylation of the piperidol it is the O-benzoate 
which is formed. This has b. p. 240°/12 mm. (Emmert and Dorn, 
A., 1915, i, 584, gave 170°/12 mm.). 

A third method consisted in the substitution of formaldehyde 
for its homologues in Petrenko-Kritschenko’s condensation with 
acetonedicarboxylates and ammonia (A., 1912, i, 128), but this 
gave no result. 

The most successful process was the condensation of ethyl 
Bp’-iminodipropionate by boiling with sodium in xylene. The 
intermediate ester was hydrolysed, and carbon dioxide expelled by 
boiling with hydrochloric acid, and ultimately 4-piperidone was 
isolated as a mobile oil with basic odour. The oil changes in a 
short time, especially when heated, into a solid, odourless con- 
densation product, which yields no oxime or benzoyl derivative, 
but is reconverted into the simple compound by boiling with 
hydrochloric acid, since benzaldehyde produces from the solution 
the above 3:5-dibenzylidene-4-piperidone hydrochloride. 

Ethyl BB'-iminodipropionate, NH(CH,*CH,*CO,Et),, b.  p. 
112—114°/0°2 mm., is prepared by the condensation of ethyl 
Biodopropidnate with ethyl §-aminopropionate hydrochloride 
(Hale and Honan, A., 1919, i, 469) in the presence of sodium 
ethoxide, but a considerable quantity of “ethyl BB’B”-nitrilotri- 
propionate,” N(CH,*CH,°CO,Et),, b. p. 158—160°/0°2 mm., is 
formed as well. The latter is scarcely soluble in water, but the 
former dissolves freely, and also yields a benzoyl derivative, b. p. 
198°/0-2 mm. 

Improvements in the preparation of ethyl acetonedioxalate and 
in the methylation of 4-pyridone (4-hydroxypyridine) are also 
described. J.C. W. 


isoCyanine Dyes from 4-Methylquinoline and _ its 
Homologues. Exuior Q. Apams and Herserrt L. Harter (J. 
Amer. Chem. Soc., 1920, 42, 2389—2391).—The quaternary 
additive products of pure 4-methylquinoline (or its homologues), 
when treated with alcoholic alkalis in hot concentrated solution, 
give dyes of the isocyanine type, similar to, but not identical with, 
those given by the corresponding derivatives of quinaldine. 
isoCyanines of this type have been prepared from 4-methylquinoline 
methiodide and ethiodide, and from 4:6-dimethylquinoline meth- 
iodide, ethiodide, and methyl nitrate. This formation of 
isocyanines from 4-methylquinoline confirms the hypothesis that 
these dyes contain two quinoline nuclei attached to a central 
carbon atom at positions 4 and 2/, respectively. W. G. 
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The Preparation of 4-Methylquinoline and Related 
Bases. Louis A. Mixeska (J. Amer. Chem. Soc., 1920, 42, 
2396—2397).—A detailed account is given of the preparation of 
4-methylquinoline from acetone, formaldehyde, and aniline. If 
the aniline is replaced by p-toluidine, 4:6-dimethylquinoline jg 
obtained, and if p-phenetidine is used, 6-ethoxy-4-methylquinoline 
is obtained, giving an ethiodide, m. p. 187°. W. G. 


Tetramethylquinolines. Lovis A. Mixeska and EL tor Q. 
Apams (J. Amer. Chem. Soc., 1920, 42, 2394—-2396).—For the 
preparation of the tetramethylquinolines, the xylidines were sub- 
mitted to Skraup’s synthesis. It cannot be applied to m-2-xylidine, 
s-Xylidine gave 2:4:5: 7-tetramethylquinoline, m. p. 59°; 
p-xylidine gave 2:4:5:8-tetramethylquinoline, m. p. 131, and 
m-4-xylidine gave 2:4:6:8-tetramethylquinoline, m. p. 86°. The 
last compound has previously been prepared by Levin and Riehm 
(A., 1886, 721), but wrongly called 2:4:5:6- or 2:4:6:7-tetra- 
methylquinoline. W. G. 


Synthesis of Photosensitising Dyes. II. Dicyanine “ A." 
Lovis A. Mrxeska, Hersert L. Hauer, and Etrior Q. Apams 
(J. Amer. Chem. Soc., 1920, 42, 2392—-2394. Compare A., 1919, 
i, 416).—When p-phenetidine is condensed with paracetaldehyde 
and acetone, and the product heated with acetic anhydride, and 
finally diazotised, and the diazo-compound destroyed by heating the 
sclution on a water-bath, 6-ethory-2:4-dimethylquinoline, b. p. 
314—316°, is obtained, which gives a sulphate and an ethiodide. If 
the latter is converted into the ethonitrate, and this is treated with 
sodium ethexide in absolute alcohol, air being bubbled through the 
mixture, dicyanine “A” nitrate is obtained as grass-green crystals. 
If the ethiodide of 6-ethoxy-2:4dimethylquinoline is treated 
directly with sodium methoxide in methyl] alcohol, dicyanine “A” 
iodide is obtained. W. G. 


The Methiodides of the Condensation Products of some 
Cyclic Aldehydes with Quinaldine and o-Picoline, and 
their possible value as Indicators in Acidimetry. Louis 
F. Werner (J. Amer. Chem. Soc., 1920, 42, 2309—2314).—The 
methiodides of the condensation products of various cyclic 
aldehydes with quinaldine were prepared, and their behaviour with 
sodium hydroxide determined. The results show that, in order 
that the methiodides of compounds of this type may have the 
properties of an indicator, there must be a phenolic hydroxyl 
group attached to the nucleus of the aldehyde used in their pre- 
paration. In order that these methiodides, where suitable, may 
be used as indicators, the hydriodic acid first formed by their 
hydrolysis in water must be neutralised with alkali. The follow- 
ing compounds are described. 

Furfuraldehyde when condensed with quinaldine yields 
2-B-furylvinylquinoline, CyH,O°C,H,"C,H,N, m. p. 56° (corr.), 
giving a hydrochloride and a methiodide, m. p. 226°2° (corr.). 


quine 
decor 
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-mp-Methylenediozystyrylpyridine methiodide, 
C,H;0,°C,H,"C,H,NI, 

as m. p. 276° (corr.); 2-styrylquinoline methiodide, 

H,°C,H,°C,,H,NI, 

us m. p. 235°2° (corr.; decomp.); 2-o-Aydroxystyrylquinoline 

nthiodide, C,H,O°C,H, C, »H,NI, has m. p. 236° (corr.); 

ip-hydroxystyrylywinoline ‘methiodide has m. p. 250°8° (corr. ; 

lecomp.) ; Fe ge m - methoxystyrylquinoline methiodide, 

(H,O-C,H,(OH)-C,H,°C,,H NI, has m. p. 267° (corr. ; decomp. ); 

imp- dibydroaystyrylauineline, m. p. 244°6° (corr.), gives a 

nethiodide, m. p. 266°8° (corr. ; decomp.). W. G. 


2:4-Dimethylquinoline, 4-Phenyl-2-methylquinoline, and 
1:4: 6-Trimethyl-quinoline. Orro Fiscuer, G. Scurise, Pavia 
MerkeL, and R. Miuier (J. pr. Chem., 1919, [ii], 100, 91—105). 
-):4-Dimethyl- and 2:4:6-trimethyl-quinolines are best prepared 
ty the method of Combes (A., 1888, 504). In each case, the methyl 
goup in the 2-position is much more reactive towards aldehydes 
than that in the 4-position. 2-Styryl-4-methylquinoline, C,,H,,N, 
jrisms, m. p. 120—121°, forms a hydrochloride, 

CigH,N, HC1,2H,0, 

nm, p. 221—222°, and a picrate, C,H,,0;N,, yellow needles, 
decomp. 233—239°. 2:4-Distyrylquinoline, C,;H,yN, m. p. 118°. 

0-Nitrobenzyloxymethyi -4 - methylquinoline, from a-nitrobenz- 
iichyde and dimethylquinoline, C,,H,,O,;N>, needles, m. p. 138°; 
):4-di-o-nitrostyrylquinoline, Cy;H,,O,N3, a yellow, crystalline 
pwder, m. p. 230°. 4-Phenyl-2-styrylquinoline, C,y3H,gNCl, 
ieedles, m. p. 114—115°; 4-phenyl-2-0-nitrobenzylorymethyl- 
qinoline, CysH,,O3N>, m. p. 136—137°; 4-phenyl-2-p-nitrobenzyl- 
uymethylquinoline, C.3H,,03No, needles, m. p. 137°. The follow- 
ing salts of 2:4:6-trimethylquinoline were prepared: the hydro- 
lomide, C,5H,,NBr, needles, decomp. 265—270°; the aurichloride, 
(,H,,NClAu, yellow needles, m. p. 140° (decomp.); the 
perolonate, CooH.,O;N;, yellow needles, m. p. 245°; the etho- 
thloride, C,,H,gNCl, needles, decomp. 247°; the ethobromide, 
(,H,.NBr, H,0, leaflets, decomp. 246°. 2-Styryl-4:6-dimethyl- 
quinoline, C,,H,-N, needles, m. p. 106° (hydrochloride, C\gH,.NCl, 
leomp. 210°; picrate, C,;H)0;N,, yellow needles, decomp. 223°). 
1:4-Distyryl-6-m-ethylquinoline, CogH»,N, m. p. 127°, gives a picrate, 
(eH.,O-N,, decomp. 280°; a picrolonate, C,Hs0;N;, yellow 
ueedles, decomp. 270°. 2-0- Nitrobenzylorymethyl-4 : 6-dimethyl- 
quinoline, Cy oH,gONo, needles, m. p. 154°; 2-o-nitrostyryl-4 :6- 
iimethylquinoline, CioH,,O2No, yellow needles, ‘m. p- 138° ; 2-p-nitro- 
epee sige 4:6-dimethylquinoline, CyoH,.ONs, yellow needles, 
m. p. 132°; 2-p-nitrostyryl-4 : 6-dimethylquinoline, Ci9HqOoNz, 
vellow needles, m. p. 179°. 2:4: 6-Trimethyltetrahydroquinoline, 
(,H,-N, m. p. 80°, forms a hydrochloride, C,,H,,NCl, needles, 
m. p. 236—238°: a picrate, C,,H.,O,N,, yellow needles, m. p. 136°; 
a pcrolonate, Cy.Ho,O;N;, m. p. 224°; an acetyl derivative, 
(\.H,,ON, needles, m. p. 74—15° ; and a nitrosoamine, C,.H,,ON2, 
yellow leaflets, m. p. ca. 50°. 
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The condensation product from benzoylacetone and p-toluidine 
C,;7H,,ON, yellow prisms, m. p. 92—93°, is converted by the 
process of Beyer (A., 1887, 849) into 4-phenyl-2 :6-dimethylyuin. 
oline, C,;H,;N, needles, m. p. 77—78°. J. K. 


A Bivalent Nitrogen Derivative of Carbazole. Gera 
E. K. Brancu and Jutian F. Suita (J. Amer. Chem. Soc., 1920, 
42, 2405—-2413).—By the oxidation of carbazole with silver oxide 
in benzene solution two compounds are obtained, one soluble in 
ether and the other insoluble. The compound insoluble in ether 
has m. p. 283—287° (decomp.), and gives with dry nitric oxide a 

yellow, crystalline compound, m. p. above 270°. It 

r an Y ri is soluble in most organic solvents to a reddish- 

ee a ) brown solution with a blue fluorescence. The 

has SP molecular weight as determined in benzene by the 

N eryoscopic method varies directly with the concen- 

| tration, the substance being apparently very highly 

N dissociated into odd molecules, in which the nitro- 

, ie iv gen is probably bivalent. It does not give a pre. 

| | > cipitate with oxygen in benzene solution, nor does 

\/Z  \/_ it decolorise an iodine solution. In benzene solu- 

tion it reacts violently with bromine to give a 
bromo-derivative of high m. p., and soluble in benzene. 

From consideration of its chemical properties and molecular- 
weight determinations the compound would appear to be a di- or 
tri-carbazyl derivative of the substance the constitution of which is 
shown (annexed formula). W. G. 


The Cyanine Dyes. III. The Constitution of Pina 
cyanol. Witiiam Hopson Mitts and Frances Mary Hamer (T., 
1920, 117, 1550—1562). 


Quinocyanines. II. Orro Fiscuer and Ginraer Scaeie 
(J. pr. Chem., 1919, [ii], 100, 86—90).—The red dye obtained by 
treatment of the y-base from 4-phenyl-2-methylquinolyl meth- 
iodide in ethereal solution with air and carbon dioxide (A., 1919, 
i, 172) is also obtained by treating the y-base with 4-phenylquinolyl 
methiodide, and is therefore 4:4/-diphenyl-y-isocyanine. 4:4'-Di- 
pheny]-6 : 6/-dimethyl-y-isocyanine, prepared from the y-base of 
4-phenyl-2:6-dimethylquinolyl methiodide by means of air and 
carbon dioxide, gives a picrate, C,,H,,0,N;, which forms pointed 
pyramids with a green reflex, appearing red by transmitted light. 

The parent y-isocyanine (annexed 


Pus JA\/ formula), prisms with a green reflex, 
| | ‘ obtained by addition of potassium 


Oa \/\/ hydroxide to a solution of 2-iode 
N N quinolyl methiodide and 2-methyl- 
| Y -* quinolyl methiodide in hydrochloric 
Me Me I acid (compare Kaufmann, A., 1912, 

(I.) i, 502), was analysed in the form of its 
picrate. 2-Methylisocyanine forms 4 
benzylidene derivative [2-styrylisocyanine], Cs,HygN,I, dark green 


onyl 
m. p. 
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aystals (picrate, Cs7Hs,0,N;, dark green prisms). 4 :4/-Distyryl-p- 
licyanine gives a picrate, C,,H,,O,N;, fine needles. The cyanines, 
j-isocyanine, tsocyanine (ethyl red), pinacyanol (p-dicyanine). do 
not react with benzaldehyde. 


Pyrimidines. LXXXIX. The Condensation of Benz- 
amidine with Ethyl y-Diethoxyacetoacetate. Treat B. 
Jonnson and Louis A. Mixesxka (J. Amer. Chem. Soc., 1920, 42, 
93492355 ).—Benzamidine reacts with ethyl +y-diethoxyacetoacet- 
ate to form three different compounds according to the conditions 
of the reaction. If they are condensed together in aqueous solu- 
tion in the presence of a molecular proportion of sodium hydroxide 
two products are obtained, namely, y-diethory-B-benzamidinocrot- 
mylbenzamidine, NH:CPh:NH-C[CH(OEt),]:;CH:CO-NH-CPh:NH, 
m. p. 106°, which on further heating solidifies and then has a second 

m. p., 136°, and 6-0ry-2-phenyl-4-diethozy- 

NH—CO methylpyrimidine (annexed formula), m. p. 

(Ph CH 175°. This acetal, when digested with dilute 

hydrochloric acid, gives 6-ory-4-aldehydo-2- 

N—-C:CH(OEt), phenylpyrimidine, m. p. 205°, containing a 

molecule of water probably linked to the alde- 

hyde group. It gives an orime, m. p. 268° (decomp.), which when 

reduced by stannous chloride and hydrochloric acic yields 6-o7y- 

)-phenyl-4-aminomethyl pyrimidine, giving a hydrochloride, m. p. 
263—265° (decomp.). 

When benzamidine and the B-ketonic ester are condensed in 
neutral solution the product is y-diethoxyacetoacetylhenzamidine, 
NH:CPh-NH-CO-CH,-CO-CH(OEt),, m. p. 145°, which, when 
heated above its melting point or treated with alkali, is converted 
into 6-oxy-2-phenyl-4-diethoxymethy] pyrimidine. W. G. 


Benzoyl Derivatives of Histidine and Histamine. OrrTo 
Gerncross (Zeitsch. physiol. Chem., 1919, 108, 50—63).—Benzoy] 
derivatives of histidine and histamine were prepared by a general 
method of shaking the suspension of the iminazole derivative with 
benzoyl chloride. These compounds were found to be unstable. 
The following compounds were prepared: exoBenzoyl-/-histidine, 
C\sH,;0,N3, [a] —46°56°, m. p. 248° (corr.). exoBenzoyl-l-hist- 
idine methyl ester, C,,H,,O,N5, m. p. 160° (corr.). eso-exoDibenzoyl- 
Lhistidine methyl ester, C,,H,,0O,N;, m. p. 108—109° (corr.). exo- 
Benzoylhistamine, Cy>H,,ONs, m. p. 148° (corr.). eso-exoDibenzoyl- 
histamine, C,,H,,O,.N;. In the preparation of the last compound 
the hydrochloride of exobenzoylhistamine, C,,H,,ON;,HCI, was also 
obtained. eso-eroDibenzoylhistamine also yielded the monobenzoate 
of ecobenzoylhistamine, C,gH,gO,;N;, through the action of the 
atmosphere. The properties of the mono- and di-hydrochlorides and 
dinitrates of B-iminazolylethylamine are also described. S. S. Z. 

Formation of Naphthiminazoles from 1-Nitroso-2-alkyl- 
naphthylamines. Orro Fiscner, Curt Dierrics, and FRIEDRICH 
Weiss (J. pr. Chem., 1920, [ii], 100, 167—175).—1-Nitroso-2- 
methyInaphthylamine, from nitroso-8-naphthol and methylamine, 
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m. p. 148—149° (decomp.) (compare Morgan and Evens, T., 1919 
115, 1126), gives a hydrochloride, C,,;H,,ON,Cl, yellow needles: g 
hydrobromide, scarlet needles ; a hydriodide, yellowish-brown leaflets, 
a picrate, C,;H,,0,N,, yellow needles; an acetyl derivative, 

C,3Hj20.No, 
yellow prisms, m. p. 140—141° (decomp.) ; and a nitroso-derivative. 
C,,H,O.N;, a yellow powder. Alcoholic hydrochloric acid at 100° 
or, better, zinc chloride and glacial acetic acid, convert the base 
into 1:2-naphthiminazole (compare Fischer and Hammerschmitt, 
A., 1916, i, 721). 1-Nitroso-2-acetylethylnaphthylamine, 

Cy4H ON», 
forms yellow leaflets, decomp. 116—118°. 1-Nitroso-2-n-propyl. 
naphthylamine, C,,H,,ON,, light green prisms, m. p. 115° 
(decomp.) (picrate, yellow needles, decomp. 235°; acetyl derivative, 
C,;H,,0.No, yellow leaflets, m. p. 114°), gives p-ethyl-1 : 2-naphth- 
iminazole, C,3;H,,No, needles, m. p. 194°. 1-Nitroso-2-n-butyl- 
naphthylamine, C\,H,ON., dark green needles, m. p. 98—99° 
(picrate, yellow needles, decomp. 244°; acetyl derivative, C,,H,,0.N, 
leaflets); p-propyl-1:2-naphthiminazole, C,,H,,No, needles, m. p. 
87°. 1-Nitroso-2-isoamylnaphthylamine, C,;H,,ONs, leaflets, m. p. 
82°, also gives a naphthiminazole. J. K. 


Primary Quaternary Bases. S. Gasrien (Ber., 1920, 53, 
[B], 1985—1993).—The experiments were undertaken with the 


primary object of finding a convenient method for the preparation 
of vinylphthalimide (compare Bachstez, A., 1913, i, 1343), and for 
this purpose B-bromoethylphthalimide has been treated with pyr 
idine and trimethylamine in the expectation that hydrogen bromide 
would thereby be eliminated. This, however, does not appear to 
be the case, the main products of the action being additive 
quaternary ammonium bromides, from which primary—quaternary 
bases are obtained by elimination of the phthalyl group. 
8-Bromoethylphthalimide and pyridine, at the temperature of 
boiling water, readily yield B-phthalimidoethylpyridinium bromide, 
C,H,0,.N-CH,*CH.*C;NH;Br, leaflets or flat needles, m. p. about 
235°, after softening at about 230° (the corresponding dichromate, 
orange-red needles, and picrate, long needles, m. p. 198°, are 
described); when an aqueous solution of the bromide is treated 
with moist silver oxide a transitory, marked alkalinity is observed, 
due to the formation of the ammonium base, which, however, is 
converted by hydrolysis and subsequent loss of water into the 
substance, CNH <Oos.c H, >CO, colourless leaflets and needles, 
6°"4 
m. p. about 190° (decomp.), after softening from 140°. The latter 
is readily converted by hydrochloric acid into the chloride, 
C;NH,Cl-C,H,;-NH-CO-C,H,°CO,H, hexagonal leaflets or short 
prisms (+2H,O), m. p. (anhydrous) 180—181° after softening at 
178°, and by picric and hydrobromic acids into the corresponding 
picrate, m. p. 159—160° (decomp.) after softening at 153°, and 
bromide, needles (+2H,O), m. p. 65° after softening at 60°. 
Attempts to convert the betaine-like substance into the correspond- 
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ing ester by the use of a solution of methyl bromide in methyl 
icohol were not completely successful, since the substance, although 
rimarily formed, readily loses methyl bromide and passes into 
sithalimidoethylpyridinium bromide; similarly, methyl iodide 
aves B-phthalimidoethylpyridinium iodide, four-sided leaflets, m. p. 
sout 239—240° (decomp.). B-Phthalimidoethylpyridinium 
diloride, rhombic crystals, m. p. 222—223°, is prepared by heating 
ie anhydrous hydrochloride, C,,H,,O,;N.Cl (see above), in a 
mecuum at 210° or from chloroethylphthalimide and pyridine at 
10°. The bromide, C,;H,,0,N,Br, is readily converted by aqueous 
ofium hydroxide into the sodium salt, CisH,O,NBrNa,2H;0, 
sort prisms or rhombic plates. 

The betaine-like substance is readily hydrolysed by boiling 20% 
iydrochloric acid to phthalic acid and: B-aminoethylpyridinium 
hloride hydrochloride, C;NH;Cl-C,H,-NH.,HCI, four- or six-sided 
plates, m. p. 208—210°. ‘The latter yields a strongly alkaline solu- 
tin when treated with moist silver oxide, but attempts to isolate 
the base in substance were unsuccessful. The platinichloride forms 
orange-yellow needles, m. p. about 264° (decomp.). The bromide- 
iydrobromide, long needles or rhombs, m. p. 206—208° after 
witening at 195°, and the picrate, C;H,,N,,2C,H,0;Nz, crystalline 
pwder, m. p. about 225—226° (decomp.), after softening at 215°, 
ae described. The free 8-aminoethylpyridinium base appears to 


have the constitution CNA * and thus to be analogous to 


yridinecholine, since, when treated with barium nitrite and hydro- 
cilorie acid and subsequently with sodium picrate, it yields a 
jicrate identical with that prepared from the latter base. Reduc- 
tin of the B-aminoethylpyridinium salts by tin and hydrochloric 
aid leads to the formation of B-aminoethylpiperidine. 

8-Bromoethylphthalimide is converted by alcoholic trimethyl- 
amine solution at 100° into trimethyl-B-phthalimidoethylammon- 
ium bromide, NMe,Br-C,H,*C,H,O,N, colourless leaflets, m. p. 
%42—263° ; similarly, iodoethylphthalimide gives trimethyl-B- 
phthalimidoethylammonium iodide, silvery crystals, m. p. 276° 
(lecomp.) after softening. The corresponding picrate, long needles, 
n. p. 186—187°, chloride, leaflets, m. p. about 270° (decomp.) after 
witening at about 250°, and aurichloride, yellow, microcrystalline 
powder, are described. The chloride or bromide yields an alkaline 
wlution when treated with silver oxide, which, however, becomes 
neutral when concentrated, and finally yields the substance, 


‘MeO silky needles, m. p. 258—259°, which yields 


1 picrate, C1 s0s N,,C,H,0;N;,H,O0, m. p. 144° after softening at 
about 103°, and is converted by aqueous hydriodic acid into the 
iodide, NMe,I-C,H,NH-CO-C,H,°CO,H, colourless rhombs, m. p. 
about 230° (decomp. ). The chloride, C,.H,,0. N,Cl, is hydrolysed 
by boiling hydrochloric acid to phthalic acid ‘and trimethyl-B- 
aminoethylammonium chloride hydrochloride, 


NMe,C1-C,H,:-NH.,HCl, 
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rhombohedra, m. p. 254° (decomp.); the corresponding platiny. 
chloride, orange-yellow leaflets, m. p. about 245° (decomp.), and 
picrate, needles, m. p. 212—214° (decomp.), were analysed. 


H. W. 


Primary Quaternary Bases. Marcarerar Bokse (Ber, 
1920, 58, [B], 1994—1999).—y-Bromopropylphthalimide reacts 
with pyridine in the same manner as the 8-bromoethyl compound 
(preceding abstract); B-bromopropylphthalimide, on the other 
hand, is partly converted into an additive compound and partly 
into propenylphthalimide. ' 

y-Phthalimidopropyl pyridinium bromide, 

C,H,0,:N-[CH, ],°C;NH;Br, 
has m. p. 218° (decomp.) after softening at 214°; the correspond- 
ing picrate forms needles, m. p. 168° after softening at 166°, whilst 
the dichromate crystallises in deep yellow plates, which decompose 
above 200°. The corresponding betaine-like compound, 


aq C,H,"NH-CO 
CNH < Geo cg CH H,0, 


forms slender needles, m. p. 86° (decomp.), and yields a picrate, 
C,H.(NO,),°O°C;NH,°C,H,-NH-CO-C,H,-CO,H, — yellow, __reet- 
angular plates, m. p. 139° after softening at 135°. Hydrolysis of 
phthalimidopropylpyridinium bromide with hydrobromic acid leads 
to the formation of y-aminopropylpyridinium bromide hydro- 
bromide, C;NH,Br-[CH.],,NH,,HBr, colourless, shining prisms, 
m. p. 176°5—177-5° (the corresponding picrate forms yellow, 
rhombic leaflets, m. p. 206° after darkening at about 200°). 
B-Bromopropylphthalimide reacts less readily than the y-com- 
pound with pyridine, but is converted by it at 162° into a mixture 
of propenylphthalimide, m. p. 151°, and B-phthalimidoisopropy/- 
pyridinium bromide, C;NH;Br-CHMe-CH,:N:C,H,0,, m. p. 225° 
after becoming discoloured at 210°; the corresponding picrate 
forms long, yellow needles, m. p. 190—191°, whilst the dechromate 
crystallises in orange-yellow rhombohedra or prisms, m. p. 196° 
(decomp.). Silver oxide converts the bromide into the betaine 
like derivative, CNH Oe CO, colourless needles, m. p. 
185° (decomp.) after softening and becoming discoloured at 160°, 
which is converted by the requisite acid into the picrate, yellow 
plates or needles, m. p. 149—150° (decomp.) after softening at 
146°, bromide, colourless crystals, and chloride, rectangular plates, 
m. p. below 100°. Hydrobromic acid converts 8-phthalimidors- 
propylpyridinium bromide into aminoisopropyl pyridinium bromide 
hydrobromide, C;NH,;Br-CHMe:CH,°NH,,HBr, rhombs, m. Pp. 
233—234° after softening at 227°; the corresponding picrate 
forms shining, yellow crystals, m. p. 197° after darkening at 190°, 
whilst the platinichloride crystallises in orange-yellow needles. 
Propenylphthalimide (compare Johnston and Jones, A., 1911, 
i, 455) has been further investigated. It is converted by aqueous 
alcoholic potassium hydroxide solution into V-propenylphthalam«c 
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yid, needles, m. p. 136° (Johnston and Jones give m. p. 152°, 
jue, apparently, to slow heating, and consequent conversion of the 
yid into propenylphthalimide) ; the sz/ver salt is described. The 
id is hydrolysed by boiling water to phthalic acid, ammonia, 


and propaldehyde, the unsaturated amine appearing to react with 
yater in accordance with the scheme: CHMe:CH-NH, been 
(HMe-CH-OH —> CHMe-CHO. Propenylphthalimide unites 
vith chlorine in the presence of chloroform, yielding a-phthal- 
inido-aB-dichloropropane, C sH,O,;N-CHCl-CHMeCl, colourless 
needles, m. p. 96°, which is converted by boiling water into phthal- 
imide and acetol. N-a-Bromopropylphthalimide, 
C,H,O,:N-CHEtBr, 
elourless crystals, m. p. 89—90°, is prepared by the action of 


saturated hydrobromic acid solution at 0° on propenylphthalimide. 
H. W. 


Action of Ammonia and Amines on the Substituted 
Carbamides and Urethanes. II. Allophanic Ester. 
F. B. Dains and E. Werrtuerm (J. Amer. Chem. Soc., 1920, 42, 
2303—2309. Compare A., 1919, i, 400).—If a primary arylamine 
reacts with allophanic ester, the product may be an arylallophanic 
eter or an arylbiuret : 

RNH, + NH,*CO-NH-CO,Et = RNH:CO-NH:-CO,Et + NHsg, 

RNH, + NH,*CO-NH-CO,Et = RNH-CO-NH:-CO:-NH, + EtOH, 
or, at higher temperatures, mono- and di-substituted carbamides 
are produced. 

Ethyl allophanate and aniline heated in equimolecular propor- 
tions at 120—125° for one hour gave ethyl phenylallophanate, but 
if the proportion of aniline is doubled, the product is dipheny]l- 
biuret. At 160—170°, the products are phenylcarbamide and 
diphenylearbamide. With o-anisidine at 130—140°, ethyl allo- 
phanate gives ethyl o-anisylallophanate, m. p. 125°, and di-o- 
anisylbiuret, m. p. 211—212°, but at 175° the product was. di-o- 
anisylearbamide. With o-toluidine, the products were ethyl 
otolylallophanate, di-o-tolylbiuret, m. p. 204—205°, o-tolylcarb- 
amide, m. p. 189°, and di-o-tolylcarbamide, m. p. 245—247°, 
according to the conditions. Other condensation products which 
have been similarly prepared are m-tolylcarbamide, m. p. 143°; 
di-m-tolylearbamide, m. p. 217°; di-m-tolylbiuret, m. p. 179°; 
ethyl m-nitrophenylallophanate; di-m-nitrophenylbiuret, m. p. 
215—216°; m-nitrophenylcarbamide, m. p. 165°; di-m-nitrophenyl- 
carbamide, m. p. 133—134°; di-p-bromophenylbiuret, m. p. 280° 
(decomp.); p-bromophenylcarbamide, m. p. 270° (decomp.); and 
di-p-bromo phenylcarbamide. 

Similar compounds were prepared from methyl allophanate, the 
methoxy-group, however, showing less stability towards the amine 
than the ethoxy-group. a-Phenylbiuret, m. p. 155°; diphenyl- 
biuret and diphenylcarbamide were obtained from aniline and the 
methyl ester, but methyl phenylallophanate could not be obtained. 
aniline, ethyl benzoylallophanate gave benzoylphenylcarb- 
amide. 
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When heated together at 140°, phenylhydrazine and ethyl allophan. 
ate yielded ethyl 1-phenylsemicarbazide-4-carbozylate, 
NHPh-NH:-CO-NH:-CO,Et, 
m. p. 175—176°, which, when heated above its melting point, gave 
l-phenylurazole. With methyl allophanate, the intermediate 
semicarbazide could not be isolated, the only product being 
1-phenylurazole. W. G. 


Carbazole-blue and Carbazole-violet. Maurice Copisaroy 
(T., 1920, 117, 1542—1550). 


Di- and Tri-quinonylmethanes United by the Pyridine 
Nuclei. I. Tri-2-quinonylmethane. GUnrer Scnerse and 
Ernst Rossner (Ber., 1920, 53, [B], 2064—2069).—Methyl- and 
halogen-substituted quinolines readily evolve hydrogen chloride 
when heated together, yielding quinonylmethanes, in which the 
methylene or methine carbon atom is united to the pyridine 
nucleus. The reaction appears to be general, and can, but with 
somewhat greater difficulty, be extended to the pyridine series. 

Tri-2-quinolylmethane (formula I) is formed in 70% yield when 
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a mixture of 2-chloroquinoline (2 molecules) and 2-methylquinoline 
(1 molecule) is heated to its boiling point. It forms slender, pale 
red needles, which become colourless when preserved, and _ have 
m. p. about 199—200° after becoming red at 160° (dihydro- 
chloride, green prisms, decomp. about 300°; picrate, CyH,;0,Ny 
brownish-red prisms with green lustre, decomp. 212°; perchlorate, 
decomp. 242°). The colourless crystals yield a colourless solution 
in alcohol, which rapidly becomes yellowish-red when warmed, but 
re-forms the colourless needles when evaporated. The coloured 
solution shows two absorption bands at about 523 and 487 mu, 
which are observed with greater intensity in acid solution. If 
this solution is covered with ether and saturated with alkali, the 
red base (formula II) is precipitated in leaflets, which pass into 
the colourless modification when recrystallised. Attempts to prove 
the presence of the imino-group in the red base were not com- 
pletely successful; when treated with an excess of methyl iodide 
at 100°, it gives a compound, C9Hy NI, dark red prisms, m. P. 
about 245°, which loses methyl iodide when heated and regenerates 
the base on addition of alkali. With methyl iodide and alcohol 
at 100°, the substance, Cy,HosNsIy, coarse, brown crystals, m. P. 
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about 300°, is produced. Acetylation of the imino-hydrogen atom 
in the usual manner is not possible. Nitrous acid gives an 
ustable product, C.gH,,O,N,, colourless needles, decomp. 192°, 
yhich is also obtained by the action of nitric acid on an aqueous- 
icoholic suspension of triquinonylmethane, and possibly contains 
the nitro-group united to the methane carbon atom. 

Triquinonylmethane is oxidised by hydrogen peroxide to tri- 
quinonylearbinol, colourless needles, m. p. 168°, which gives a 
jicrate, Cy,H5o0,N,¢, but could not be caused to yield a methiodide. 

H. W. 


The Preparation of Optically Active Hydrazines. I. 
The Preparation of «di-p-oj; Dimethylpropylphenylhydrazine. 
The Isolation of Pure d-p-o8-Dimethylpropylaniline. J. W. E. 
GuaTTFELD and C. H. Minxican (J. Amer. Chem. Soc., 1920, 
42, 2322—-2328).—With a view to their use in the resolution of 
i-hydroxy-acids, such as the C,-saccharinic acids (this vol., 
i, 7), an attempt was made to prepare optically active phenyl- 
hydrazines. By the action of - acetophenone on magnesium 
isopropyl iodide, B-phenyl-y-methyl-A?-butene, b. p. 187—188°, 
was obtained, which, on hydrogenation, yielded af-dimethyl- 
propylbenzene, b. p. 186—188°. This hydrocarbon, on nitra- 
tion in acetic acid solution, yielded p-nitro-aB-dimethylpropyl- 
benzene, b. p. 152—154°/20 mm., which, when reduced with 
tin and hydrochloric acid, yielded p-aB-dimethylpropylaniline, 
NH,C,H,-CHMe-CHMe,, b. p. 129—131°/18 mm. This amine, 
vhen diazotised and the product reduced with zinc and acetic acid, 
gave dl-p-aB-dimethylpropylphenylhydrazine, m. p. 60°, b. p. 
47—150°/9 mm., giving a hydrochloride. This hydrazine was 
very unstable in air, and all attempts to resolve it into its optically 
active components were unsuccessful. 
dl-p-aB-Dimethylpropylaniline, as obtained above, was resolved 
into its optically active components by means of d-hydroxymethy]l- 
enecamphor (compare Pope and Read, T., 1909, 95, 171). The 
daniline, b. p. 139—140°/24 mm., had [a], +0°96°; its hydro- 
thloride had [a], +0°974°, and its d-hydrorymethylenecamphor de- 
tvative had [a], +300°. The l-aniline, b. p. 139—140°/24 mm., 
had [a],, +0°76°; its hydrochloride had [a]? +0°565°, and its 
ihydroxymethylenecamphor derivative had [a]? +229°. W.G. 


Certain Salts with para-, ortho-, and meta-Quinonoid 
Structure. II. R. Crusa (Atti R. Accad. Lincei, 1920, [v], 
29, ii, 146—150. Compare A., 1920, i, 256).—Benzoylform- 
aldehyde-p-nitrophenylhydrazone, obtained by heating benzoyl- 
slyoxylic acid-p-nitrophenylhydrazone at its melting point, gives, 
when treated in xylene solution with alcoholic potassium hydr- 
oxide, the compound, C..H,,0,N;K,, which forms blue crystals 
with a golden reflection. Treatment of this potassium derivative 
with dilute sulphuric acid yields the compound, 

NO,°C,H,-NH:N:CBz°CBz:N:NH,, 
which erystallises in golden-yellow, shining plates, m. p. 199°. 
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Benzoylformaldehyde-o-nitrophenylhydrazone also yields a similar 
potassium salt, Cy.H,;0,N;Ky, crystallising in blue plates with q 
golden-yellow reflection. 

As was shown by Angeli, ortho- and para-substituted compound 
of the type R-C,H,-R behave similarly to those of the form RR: 
since they react as if the benzene nucleus were non-existent. Th 
formation of the compound, C,,H,,0,N;, may result from th 
decomposition of one molecule of benzoylformaldehyde-p-nitro. 
phenylhydrazone, similarly to the decomposition of nitrohydroxy- 
aminic acid, CHBz:N-N:C,H,;NO,K —> CHBz:N-N:+C,H,-NO,, 
and subsequent union of the residue, CHBz:N-N:, with a second 
molecule of the nitrophenylhydrazone. 

Hydrolysis of the potassium derivative of benzaldehyde-j-nitro- 
phenylhydrazone (/oc. cit.) by means of dilute sulphuric acid yields 
the original nitrophenylhydrazone itself, and the same occurs with 
the potassium compound of dimethylaminobenzaldehyde-p-nitro- 
phenylhydrazone, C,;H,,O,N,K, which forms violet scales with 
metallic reflection. 

The sodium salt of benzaldehyde-p-nitrophenylhydrazone forns 
a violet powder; the rubidium, lithium, and calcium salts exist in 
solution, but readily undergo hydrolysis, and are difficult to obtain 

ure. 

‘i Since, on addition of alcoholic potassium hydroxide to the thre 
nitrobenzaldehydephenylhydrazones in acetone solution, an intense 
green coloration appears, it is assumed that salt-formation occurs, 
with formation of a quinono-nitronic acid, at the expense of the 
aldehydic hydrogen atom: 
NO,°C,H,y-CH:N-NHPh — NO,H°C,H,:C°N-NHPh. 

Such salts are of interest, as they contain the grouping 
-C:C-N:NKz, analogous to that of the hydrazenes, and are, indeed, 
related to the hydrazenes in the same way as the quinoketens are 
to the ketens. The alkali salts of these hydrazones appear to exis! 
only in solution, but from pnitrobenzaldehyde-p-nitropheny!- 
hydrazone, mono- and di-potassium salts have been prepared ; both 
the monopotassium salt, NO.*C,H,-CH:N-N:C,H,-NO,K, and the 
dipotassium salt, KNO,:C,H,:C:N-N:C,H,-NO,K, form brown, 
crystalline powders. T. H. P. 


The Estimation of Tryptophan in Protein Material. 
Pierre Tuomas (Ann. Inst. Pasteur, 1920, 34, 701—708).—The 
author employs the colour test with p-dimethylaminobenzaldehyte 
for the estimation of tryptophan in the fully-digested proteu. 
By this method, 1°7 to 1°8% of tryptophan was found in caseinoget, 
an amount which is in agreement with the results of Hopkins an 


Cole. J. C. B. 


Colorimetric Investigation of Tryptophan. III. The 
Cleavage of Tryptophan during Hydrolysis of Proteis. 
Orro Firra and Fritz Liesen (Biochem. Zeitsch., 1920, 108, 
153—164).—The relative amounts of free and combined trypte 
phan were followed up by Voisenet’s method during the hydroly 
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of protein by estimating this amino-acid in the fraction precipi- 
tated with phosphotungstic acid and in the residue. In the case 
of the hydrolysis of fibrin by tryptic digestion, only two-thirds of 
the total tryptophan was obtained in the free form. The authors 


‘RM jo not think that tryptophan is in an “exposed position,” as 


isalleged to be the case with tyrosine. 8. 8. Z. 


The Humin Formed by the Acid Hydrolysis of Proteins. 


‘gl The Effect of Acid Hydrolysis on Tryptophan. 


(gorge E. Hotm and Ross AIKEN GortNER (J. Amer. Chem. 
§oc., 1920, 42, 2378—2385. Compare A., 1915, i, 726; 1916, 
i, 681; 1918, i, 84; 1920, i, 400, 450).—A study of the changes 
produced by boiling tryptophan with 20% hydrochloric acid for 
lngths of time varying from 12 to 144 hours. By prolonged acid 
hydrolysis, tryptophan is slowly altered, and parts of the molecule 
ae broken down. In the absence of aldehydes or other reactive 
empounds, tryptophan only contributes an insignificant fraction 
of its nitrogen to the “acid-insoluble” humin. After 144 hours’ 
boiling with acid, a much larger amount of the tryptophan appears 
inthe “soluble humin,” but as a normal protein hydrolysis rarely 
requires more than 24 hours’ boiling, it appears extremely improb- 
able that the ‘“‘total’’ humin of such a hydrolysate is derived from 
tryptophan without the intervention of some other reactive com- 
pound. Tryptophan is relatively easily deaminised by boiling with 


0% hydrochloric acid, and it is probable that some of the 
ammonia of a normal protein hydrolysate is derived from 
tryptophan, instead of being entirely derived from amide group- 


ings. 


The Methylation of Proteins. J. Herzia (Zeitsch. physiol. 
Chem., 1920, 111, 223—-227).—Some theoretical observations in 
connexion with the methylation of proteins, in view of the results 
obtained by Edlbacher (A., 1920, i, 896) and by Herzig (A., 1920, 
i, 896). S. 8. Z. 


Protein Reactions. II. The Action of Electrolytes on 
Srum Albumin. A. von Szenr-Gyoreyi (Biochem. Zeitsch., 1920, 
110, 119—127).—Univalent cations of the highest discharge 
potential do not precipitate or change the charge of denaturated 
abumin. Bivalent cations of high discharge potential have only 
the capacity of changing the charge, whilst cations of a small dis- 
a clarge potential possess both properties. In the case of native 

albumin, which otherwise behaves like the denaturated protein 
m this respect, the change in the charge coincides with the 
§"aximum flocculation. 8. 8. Z. 


Some Amino-acids from the Globulin of the Coconut 
§*% Determined by the Butyl Alcohol Extraction Method 
of Dakin. Cart 0. Jonns and D. Breese Jones (J. Biol. Chem., 
1920, 44, 283—290).—Attention was confined chiefly to the 
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amino-acids remaining in the aqueous solution after the extraction, 
The following values were found: glutamic acid, 19-07%; aspartic 
acid, 5°12%; alanine, 267%; and serine, 1°76%. No hydroxy. 
glutamic acid or glycine could be detected. From the amino-acids 
extracted by the butyl alcohol, 5°54% of proline and 0°64% of 
leucylvaline anhydride were isolated. It has not been ascertained 
whether the latter product is present in the protein molecule or 
is formed during extraction. J. C. D. 


Hydrolysis of the Globulin of the Coconut, Cocos nucifera. 
D. Breese Jones and Cart O. Jouns (J. Biol. Chem., 1920, 44, 
291—301).—By employing recent improvements in methods of 
protein hydrolysis, the authors have succeeded in accounting for 
78°15% of the molecule of the globulin of the coconut. J.C. D. 


Yeast-nucleic Acid. H. Sreupert and E,. Periser (Zeitsch, 
physiol. Chem., 1919, 108, 42—49}.—A sample of commercial 
yeast-nucleic acid with a ratio of P:N=1:1°77 was fractionated 
with lead acetate, sodium carbonate, and barium acetate into five 
fractions. With varying P:N ratios, as the reactions employed 
in the fractionation were not drastic enough to break up the 
nucleic acid molecule, the authors conclude that the substance was 
a mixture of several compounds. One of these fractions, with the 
ratio of P: N=1:2°09, on analysis gave the formula of the barium 
salt of yeast-nucleic acid, (Cy9Hs,0.,Nj,P.).Bas. 8. 8. Z. 


' Amino-acids of Gelatin. H. D. Daxin (J. Biol. Chem., 1920, 
44, 499—529. Compare A., 1919, i, 150).—An analysis of the 
product of hydrolysis of gelatin has been made, making use of they" 
butyl alcohol method for the separation of certain groups of amino- 
acids. ' 
The extraction of proline is best accomplished with buty] alcohol 
under reduced pressure, thus limiting secondary changes. PropylfF 
alcohol may be used to complete the extraction of the hydroxy-F 
proline. The separation and isolation of proline and hydroxy-# 
proline are fully considered, and evidence is presented to showy 
that gelatin may yield as much as 14% of the latter amino-acid. 
Hydroxyglutamic acid, valine, and isoleucine are absent from 
gelatin. , 
A new tricyclic peptide was isolated, which appears to bey. 
y-hydroxyprolylproline anhydride, 
; CH,*N-—-CO-CH-CH,, _, 
en, ‘H,-CH-CO-N-—-CH,? OH 
[a] —142:0°, m. p. 102—103° (from ether), 135—140° (from 
water). The cause of this variation in m. p. has not been deter: 
mined. The preparation of the hydantoin derivatives of /-hydroxy™; 
proline and r-proline are described. 
20 H-CO 


CH aT | 
1 - y- Hydroxyprolylhydantoin, OH-CH<, aN co” 
2 


forms needles, m. p. 162—165°, [a]p’ —7-2°. 
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os ere CH,"CH:CO, ‘ » 
i-Prolylhydantoin, CHe< on, -N—CcoPNE: m. p. 142—143°, 
aystallises in highly refractive, hexagonal prisms. 

The quantitative results of the amino-acid estimations on gelatin 
yw show that 91°31% of the molecule has been accounted for. 
Unidentified sulphur compounds are present. J. C. D. 


Theory of the Tanning (Hardening) Process in Dilute 
Gelatin Gels with Formaldehyde. L. Kreiner (Kolloid Zettsch., 
1920, 27, 195—197).—The tanning (hardening) of gelatin gels 
ty formaldehyde has been followed by observations on the soften- 
ing, melting, and setting temperatures. It is shown that 2—3% 
wlutions of formaldehyde tan (harden) 5% gelatin solutions in 
wo or three minutes, whilst a 1% solution of formaldehyde requires 
weral days. Hardened gelatin loses its power of melting, but 
the mass still softens at elevated temperatures; the softening 
temperature is dependent on the amount of hardening and the 
meentration of the gelatin. Hardened gelatin softens at 
tmperatures higher than the melting point of the untreated 
uaterial. The softening of the hardened gelatin commences at 
the centre of the mass and spreads through the mass, and, on 
nising the temperature sufficiently, the gelatin becomes liquid. 
If the softening temperature lies above 90°, then complete lique- 
ation is no longer possible. The hardening appears to occur 
nore completely on the surface than in the interior of the mass. 
(n cooling a melted, hardened gelatin, the solidifying point lies 
blow that of the untreated gelatin. The above facts are ex- 
pained as follows: formaldehyde does not attack gelatin 
miformly; one part is hardened, whilst another remains un- 
attacked. The hardened part forms a more or less coherent struc- 
ure, and on continued action becomes much more coherent and 
closes the unhardened portion of the solution. In this way, the 
pel loses its characteristic melting point, but if the structure is 
xy-usturbed by melting, then the mass solidifies at the point of 
weedidification of the unhardened gel. The relationship between 
he hardened and unhardened gelatin depends on the concentra- 
im of the aldehyde and the gelatin. The hardening process is 
hown to be reversible. If a hardened gel is digested at 100° with 
little water, formaldehyde is evolved, and the gelatin is regained 
mth its original physical properties. The hardening process may 
be entirely stopped and reversed by the addition of small quanti- 
is of ammonia. Consequently, by using the calculated quantities 
Mi ammonia, the hardening may be stopped at any point. Hypo- 
heses to explain this action are put forward. J. F. S. 


§ Comparison of the Chemical Constitution of Tussur 
uks. Rydco Inouye, Sueniko Iwaoka, and Masaru Hirasawa 
- Tokyo Chem. Soc., 1920, 41, 876—898).—The silk layers of 
ussur cocoons from Ariake, in Japan (I), and Chi-kuan-shan, in 
lanchuria (II), were hydrolysed with hydrochloric acid, with the 
lowing results (figures in parenthesis show the percentages in 


d 2 
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I and II): glycine (12°38, 16°80), alanine (15°27, 11°87), leucine 
(0-27, 0°25), aspartic acid (2°37, 4°08), glutamic acid (trace, trace), 
serine (0°55, 0°47), proline (0°26, 0°23), hydroxyproline (—, 0°18), 
phenylalanine (0°37, 1°18), and tyrosine (6°62, 3°86). In the 
original, these figures are compared with those of Japanese, 
Indian, and Chinese cocoons. K. K. 


The Quantitative Action of Enzymes. G. Tawmayy 
and O. SvansBerG (Zeitsch. physiol. Chem., 1920, 111, 49—67), 
—The ideal action of an enzyme, which the action of emulsin on 
salicin resembles, is discussed mathematically. 8. 8. Z. 


The Action of Enzymes under Abnormal Conditions and 
the alleged Aldehydic Character of Enzymes.  ELisazer 
Rona (Biochem. Zeitsch., 1920, 109, 279—289).—The activity af 
pepsin, trypsin, amylase, emulsin, invertase, and maltase was 
investigated in the presence of well-known carbonyl reagents in 
order to ascertain whether enzymes possess an aldehydic character, 
The results obtained show that, providing that the suitable H-ion 
concentration is insured, hydrolysis generally takes place in the 
presence of those reagents. 8. 8. Z. 


Toxic Actions in Enzymic Processes. II. The Inactiv- 
ation of Saccharase (Invertase) by Organic Substances, 
Hans von Ever and Otor Svansere (Fermentforsch., 1920, 4 
29—63; from Chem. Zentr., 1920, iii, 639—640. Compare A, 
1920, i, 689).—The most inactivating substances for saccharase are 
aniline and p-toluidine. The inactivating action of aniline ca 
be partly eliminated by the addition of benzaldehyde or acetoneff. 
to the inactivated enzyme. It is supposed that the aniline is com- 
bined with the saccharase through an aldehyde group, and that 
the compound of saccharase and aniline has the structure of a 
Schiff’s base. 

Other aldehyde reagents, namely, phenylhydrazine, hydroxyl: 
amine, semicarbazide, hydrocyanic acid, and sodium sulphite als 
inactivate the action of the enzyme. Of the amine reagents, some 
showed an activating influence, others did not. 


Action of Lipase. Emi AsperHALpEN and 
(Fermentforsch., 1920, 4, 76—89; from Chem. Zentr., 
iii, 643—-644).—The action of lipase from cattle pancreas on optic 
ally active synthetic fats was studied with the object of ascertain 
ing whether there is a connexion between the structure and cong, . 
figuration of the substrate and the action of the enzyme. It wa 
found that the enzyme was not specific in this respect. From th 
velocity of the saponification of the various fats, it is conclude 
that, besides the lipase, which degrades triglycerides, there is 0 
esterase present in the enzyme. The activity of the glycer 
extract of the pancreas is weakened by ultrafiltration, but can | 


reactivated by the addition of the residue retained by the filter. 
8. 8. Z 
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Action of Poisons. The Action of Atoxyl on Serum 
Lipase. P. Rona and E, Bacu (Biochem. Zeitsch., 1920, 111, 


166—188).—The susceptibility of serum lipase emanating from 
diferent animals to atoxyl varies with the origin of the enzyme. 
Tributyrin exercises a protective influence on the toxic action of 


The influence of atoxyl on the kinetics of serum lipase was 


atoxyl. 
S. 8. Z. 


worked out quantitatively. 


Urease and the Influence of Poisons on its Action. 
Pp. Rona and P. Gyorey (Biochem. Zeitsch., 1920, 111, 115—133). 
—The optimum hydrogen-ion concentration, P,,=7°3—7:5, for 
the action of soja-bean urease has been confirmed. The acceler- 
ating influence of serum on urease could only be recorded in experi- 
ments of long duration. On the other hand, no activating action 
of amino-acids, and retarding action of water and sodium chloride, 
could be established. The influence of arsenic compounds on 
urease and lipase has also been studied. 8S. S. Z. 


Action of Poisons. Experiments on the Toxic Effect of 
$8-Dihydroxyethyl Sulphide and its Derivatives on Soja 
Bean Urease. P. Rona and H. Prrow (Biochem. Zeitsch., 1920, 
111, 134—165).—The toxie effect of the above compounds on the 
action of soja-bean urease has been studied. Dihydroxydiethyl 
sulphide and its acetate are not toxic for urease. The sulphone is 
very slightly toxic. Dichlorodiethyl sulphide influences the 
hydrogen-ion concentration by making the solution acid, which 
hinders the action of the enzyme. On rectifying the reaction, 
however, it still inhibits urease to some extent. Tetrachlorodiethy] 
silphide also alters the reaction, but is toxic even when the reac- 
The stability of some of the above derivatives 


to water was investigated by means of conductivity experiments. 
8. S. Z. 


Additive Reactions of Phosphorus Haloids. I. The 
Mechanism of the Reaction of the Trichloride with 


‘BXenzaldehyde. James B. Conant and ALExanperR D. Macponatp 


(J. Amer. Chem. Soc., 1920, 42, 2337—2348).—Phosphorus tri- 
chloride forms an additive compound with benzaldehyde. The 


of the unsaturated ketones (compare A., 1920, i, 454), the pro- 
ducts are acetyl chloride and a mixture of an acid chloride (I) and 


an anhydride (IT). 
7. 0 (oH -cHe? ) 
C,H, CH<; oc! (CoH, CH<} O 0 
(I.) (II.) 
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The acid chloride and anhydride are converted by water into 
O 
Po-on * 
isolated in the form of its barium salt. The acid or its barium 
salt only reduces potassium permanganate very slowly. It con- 
tains a three-membered, carbon—oxygen—phosphorus ring, and it 
is suggested that acids of this type should be called phostonic acids, 
When the acid is boiled with water, it is converted into a-hydrozy- 
benzylphosphinic acid, OH-CHPh:PO(OH)., best isolated from 
ethereal solution as its aniline salt, m. p. 201—202° (decomp.), 
It is of interest to note that the three-membered ring in the 
above anhydro-acid is much more stable than the corresponding 


anhydro-a-hydroxybenzylphosphinic acid, C,H,;-CH< 


ae , obtained with the unsaturated 
ketones (Joc. cit.). It is suggested that this exceptional fact may 
be due to the presence of the ethylene linking in the latter ring. 
Benzaldehyde, phosphorus trichloride, and glacial acetic acid 
react to form acetyl chloride, and the anhydrophosphonic acid 
together with some hydroxyphosphonic acid. Dilution with water 
and subsequent evaporation of the solution to dryness converts the 
‘anhydro-acid into the hydroxyphosphonie acid. W. G. 


five-membered ring, 


Organic Compounds of Arsenic. I. Reaction between 
the Grignard Reagent and Arsenious Chloride. Kaoru 
Matsumiya (J. Tokyo Chem. Soc., 1920, 41, 868—876).—See A., 
1920, i, 777. The correct m. p. of di-a-naphthylchloroarsine is 
166—167°. K. K. 


The Reactions of the Arsines. Condensation of Primary 
Arsines with Aldehydes. Rocrer Apams and Cnartss 
SHattuck Patmer (J. Amer. Chem. Soc., 1920, 42, 2375—2378). 
—n-Butaldehyde (2 mol.) condenses with phenylarsine (1 mol.) 
to give phenyldi-a-hydrozry-n-butylarsine, AsPh(CHPr-OH),, b. p. 
228°/26 mm., D®® 1°114, 9 1-686. Similarly, benzaldehyde and 
phenylarsine give phenyldi-a-hydroxybenzylarsine, 

AsPh(CHPh:OB),, 
m. p. 193°. These condensation products are stable towards dilute 
acid or alkali or water. W. G. 


Hypophosphorous Acid Preparation of Arsphenamine 
(3 : 3-Diamino-4 : 4’-dihydroxyarsenobenzene Dihydro- 
chloride). Watrer G. Curistiansen (J. Amer. Chem. Soc., 1920, 
42, 2402—2405).—The author confirms the results of Fargher and 
Pyman (T., 1920, 117, 370) on the preparation of salvarsan by 
reduction of 3-amino-4-hydroxyphenylarsinic acid with hypo- 
phosphorous acid. The product obtained in this way is relatively 
non-toxic, and by application of this method toxic arsphenamine 
can be converted into a relatively non-toxic material, by oxidation 
and subsequent reduction. The source of the aminohydroxy- 
phenylarsinic acid does not affect the toxicity of the arsphenamine 
obtained from it. W. G. 


' into 
, best 


arium 
, con- 
nd it 
acids, 
rory- 
from 
.). 
n the 
nding 
rated 


; May 
ng. 
acid 
acid 
water 
ts the 


lilute 


G. 


mine 
rdro- 
1920, 
r and 
n by 
hypo- 
‘ively 
mine 
ation 
roxy- 
mine 


G. 


ORGANIC CHEMISTRY. 


Mercury Derivatives of Phthaleins. Epwin C. Wuire 
(J. Amer. Chem. Soc., 1920, 42, 2355—2366).—Of recent years, 
certain mercurated phthaleins have been found of use in the treat- 
ment of genito-urinary infections and of syphilis. The prepara- 
ion and properties of these compounds are now given. The 
substitution of mercury is analogous to sulphonation, halogenation, 
or nitration, and the metal enters the phenolic group of the 
phthalein molecule in the ortho-position relatively to the hydroxyl 
or the quinone oxygen. The number of atoms of mercury entering 
the molecule is limited by the number of such free ortho-positions, 
and if all four are occupied, as in the case of eosin, no substitution 
of mercury occurs. 

Two general reactions were used for the preparation of these 
compounds, namely, by the action of yellow mercuric oxide on a 
slution of a phthalein salt and the action of mercuric acetate on 
the free phthalein. The second method leads to the maximum 
degree of substitution in the free ortho-positions, except in the 
case of phenolphthalein. If carried out in alcoholic solution, an 
acetoxymercury derivative, -Hg-OAc, is obtained, but if carried 
out in aqueous suspension, owing to partial hydrolysis, a mixture 
of acetoxymercury and hydroxymercury derivatives result. The 
following compounds are described : 

Phenolphthalein gives hydroxymercuriphenolphthalein, 

C29 H,30,(Hg-OH), 
and triacetoxymercuriphenol phthalein, CoH, ,0,(Hg*OAc)>. 
Fluorescein gives a salt of dihydrorymercurifluorescein, 

C,H O;Na(Hg-OH), ; 
hydroxymercurifluorescein ; chloromercurifluorescein, 

Cy H),0;(HgCl) ; 
and a mixture of tetrahydrexymercuri- and tetra-acetoxymercuri- 
fuoresceins in which the former predominates, and is probably 
formed by hydrolysis of the latter. 

Phenolsulphonphthalein gives the sodiwm salt of trihydroxy- 
mercuriphenolsul phon phthalein, C,9H,,0;SNa(Hg-OH), ; di- 
hydrorymercuriphenolsul phonphthalein, C,gH,,0;8(Hg*-OH),; and 
a mixture of tetrahydrorymercuri- and_ tetra-acetoxymercuri- 
phenolsulphonphthaleins, in which, as before, the first-named 
predominates. 

oCresolphthalein gives a diacetoxymercuri-derivative, 

Cop H)¢0,(Hg-OAc),, 
and dibromofluorescein gives dibromohydroxymercurifluorescein, 
(yH,O;Br,Hg-OH, which, in the form of its disodium salt, has 
found application under the name of “mercurochrome 220.” 

For the analysis of these compounds, the acetoxymercury 
derivatives are distilled with steam in the presence of phosphoric 
acid, the acetic acid passing over being titrated with standard 
alkali. For the estimation of mercury, the compounds are decom- 
posed by potassium permanganate and sulphuric acid, the mercury 
being subsequently precipitated as sulphide and weighed as = 

W. G. 
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Physiological Chemistry. 


Viscosity of Suspensions of Blood Corpuscles. Emu 
Hartscuek (Kolloid Zeitsch., 1920, 27, 163—165).—A theoretical 
paper in which it is shown that the formula »/=m/(1+k) put 
forward by Hess (this vol., ii, 18) to give the viscosity of a 
suspension of solid particles, is of the same type as that previously 
(A., 1911, ii, 98) put forward by the author. This formula leads 
to exactly the same results if Aa=*, where a is the factor for 
converting the actual volume of the suspended particles KX into the 
volume which functions in the process. Several values of « which 
have been calculated from previously published measurements on 
suspensions of blood corpuscles show that the values of a calculated 
from the above expression are in fair agreement. From this it 
follows indirectly, and also from a very large number of measure- 
ments, that the viscosity of suspensions of blood corpuscles, over 
a wide range of concentrations, is represented by the formula put 
forward by the author (loc. cit.), n!=n.A}/(A}—1), with an 
accuracy which is greater than the error of observation. 

J. F. §. 


Blood Gas Analyses. V. The Influence of Alkaline 
Earths on Hemoglobin and Cell Colloids. H. Srravs and 
Ku. Meter (Biochem. Zeitsch., 1920, 109, 47--81).—Low con- 
centrations of alkaline earths contain the principle / which produces 
the permeability of erythrocytes by changing or neutralising the 
charge of the cell colloids. In higher concentrations, these metals 
contain the antagonistic principle a. Calcium does not act in 
this way like the other members of the group. Michaelis’ con- 
ception that hemoglobin is an ampholyte is criticised. §. 8. Z. 


Blood Gas Analyses. VII. The Influence of Boron, 
Aluminium, and Lanthanum on Hemoglobin and the Cell. 
H. Srravs and Kroruiipe Meter (Biochem. Zeitsch., 1920, 111, 
45—66. Compare A., 1920, i, 200).—Boron, aluminium, and 
lanthanum in weak concentrations neutralise the charge of hzmo- 
globin. Although the influence of the above elements is the 
same, the activity cannot be ascribed to the ions, since lanthanum 
was used as the easily dissociable chloride, aluminium as the 
chloride which dissociates only to a small degree, and boron was 
applied as boric acid, which does not dissociate at all; moreover, 
these compounds do not obey Schulze’s valency rule. It is assumed 
that the activity is due to the atoms and not to the ions. Experi- 
ments with the above compounds on their action on the entire cell 
were vitiated by the fact that hemolysis took place. §S. 8. Z. 


Blood Gas Analyses. VIII. The Influence of some 
Digitalis Substances on the Ion Penetration in Human 
Erythrocytes. H. Srravs and Kuornitpe Merer (Biochem. 
Zeitsch., 1920, 111, 67—-82).—Erythrocytes suspended in physio- 
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loical salt solution containing digitalis substances allow the 
netration of ions at a higher acidity produced by carbon dioxide 
than if the substances were not present. A similar influence was 
observed to be effected by calcium and other alkaline earth ions 
in suitable concentrations. Potassium ions, on the other hand, 
act antagonistically. On the addition of strophanthin, verodigen, 
and digifolin under certain conditions, the neutralisation of the 
charge of cell colloids takes place at P,,=6°49, P,=6°35, and 
P,=6'32 respectively. 8. S. Z. 


Physico-chemical Investigations on Body Fluids. The 
Character of the Chlorine in serum and Plasma. I. Sreran 
RusznyvAk (Biochem. Zeitsch., 1920, 110, 60—65).—The author 
confirms Falta and Richter-Quittner’s results that, by employing 
von Korany’s method for the estimation of the “total chlorine,” 
higher figures are obtained in plasma than when the chlorine is 
estimated by methods in which the determination is preceded by 
the removal of the proteins from the plasma, and that in serum, 
on the other hand, the same result is obtained by all methods. 
This, however, is not due to ‘combined chlorine,’ but to the 
higher protein content of the plasma. A similar discrepancy can 
be observed in serum when the serum content is artificially 
increased by ultrafiltration. The precipitation methods are there- 
fore suitable only in cases where the protein content is low, as in 
the case of serum. Ss. 8S. Z. 


Protein Nitrogen and Residual Nitrogen in the Blood 
Serum of Various Animals (Vertebrates and Invertebrates). 
G. QuaGLIaARIELLO (Atti R. Accad, Lincei, 1920, [v], 29, ii, 
213—218).—The author’s investigations show that, whereas the 
proportion of protein nitrogen in the blood of animals of different 
types varies in the ratio 1:1700, the proportion of residual nitrogen 
varies only from 1 to 30, or, if reptiles and birds are included, 
fom 1 to 100. This relative constancy of the proportion of 
residual nitrogen in the blood of all animals, of whatever class, 
when considered in relation to the wide variation of the protein- 
content, shows that the fundamental function of the blood con- 
sists in the transportation to and from the tissues of the anabolic 
and katabolic materials (amino-acids, carbamide, ammonia, etc.). 
Only when the organisation becomes more perfect and the blood 
assumes other functions does enrichment of the blood in colloidal 
substances proceed pari passu with development of the cardio- 
vascular apparatus. a a es 


Presence of Phosphates in Human Blood. XI. Hyper- 
phosphatzmia and ‘‘ Salt Retention ’’ in Morbus Brightii. 
Jou. Fercu (Biochem. Zeitsch., 1920, 111, 108—114. Compare 
A., 1920, ii, 506).—A theoretical paper on the phosphates in serum 
in these diseases. 8. S. Z. 
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Colorimetric Investigations of Tryptophan. I. The 
Tryptophan Content of Blood Serum and Milk. Orr 
Firta and Epmunp Nosext (Biochem. Zeitsch., 1920, 109, 
103—123).—Voisenet’s protein colour reaction is specific for the 
tryptophan content of the protein. This reaction has been found to 
be suitable for the estimation of tryptophan in the free or in the 
combined state without decomposing the protein molecule. Horse 
serum contains 0°20—0°40% of tryptophan. The globulins which 
have been examined have shown a higher tryptophan content than 
the albumins. Caseinogen of cow’s milk contains 2% of tryptophan 
and the lactalbumin from the same source showed a similar 
content. Proteins of human milk contain much more tryptophan 
than those of cow’s milk. 8. S. Z. 


The Importance of the Gastric Hydrochloric Acid. 
L. MicwaEuis (Biochem. Zeitsch., 1920, 111, 105—107).—A repiy 
to I. Traube (A., 1920, i, 784). S. S. Z. 


Gastrin. V. The Chemical Investigation of Substances 
present in Gastrin. F. C. Kocns, A. B. Lucknart, and R. W. 
Keeton (Amer. J. Physiol., 1920, 52, 508—520; from Chem, 
Zentr., 1920, iii, 650. Compare A., 1915, i, 190).—Gastrin is 
obtained from the gastric glands by Pavlov’s fistula and by 
previously injecting secretion-promoting substances. The prepara- 


tion was coagulated by heat and the filtrate concentrated, 
neutralised, precipitated with 95% alcohol, and the filtrate obtained 
by this precipitation also concentrated. The substance was found 
to be a base of an iminazole character. Gastrin resembles secretin, 
but is more stable to oxygen. 8. 8. Z. 


New Hypothesis on the Physiological Significance of 
the Protamines and Histones with respect to Nuclear 
Metabolism. A. Crementi (Atti R. Accad. Lincei, 1920, [v}, 
29, ii, 298—301).—From considerations on the synthesis of nucleic 
acid, the chemical constitution of the protamines and _ histones, 
and the nutritive value of arginine, the conclusion is drawn that 
the protamines and histones exert not merely a static function in 
virtue of their basic character, but also a dynamic function 
related closely to their chemical constitution. This function 
appears to be that of immediate reserve substances for the genesis 
of the pyrimidine bases and purine bases necessary for the synthesis 
of fresh nucleic acid during the cellular multiplication, or for the 
synthetic regeneration of the nucleic acid degraded during the 
normal nucleo-cellular metabolism. T. H. P. 


The [Physiological] Action of Calcium. Ruportr Hoéser 
(Pfliiger’s Archiv, 1920, 182, 104—113; from Chem. Zentr., 1920, 
iii, 564—565).—A deficiency in calcium, as well as an excess of 
potassium, produces relaxation in the condition of the cell colloids. 
This can be counteracted by the addition of various multivalent 
ions. Calcium deficiency is also responsible for the loosening of 
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ijssues of a different character at the place of contact (that is, 
nerves and muscles, etc.). In this function, calcium can only be 
replaced by chemically related substances like strontium and 
barium. Ss. S. Z. 


Metabolism Studies with Diets Deficient in Water- 
sluble Vitamin-B. Watrer G. Karr (J. Biol. Chem., 1920, 
44, 277—-282).—A deficiency of the water-soluble vitamin-B does 
not appear to affect the nitrogen utilisation or metabolism of the 


dog. J. C. D. 


Some Effects of Water-soluble Vitamin on Nutrition. 
Warter G. Karr (J. Biol. Chem., 1920, 44, 255—276).—A 
relationship was traced in the dog between the desire to partake 
of food and the amount of the so-called water-soluble vitamin-B 
consumed. Brewers’ yeast, bakers’ yeast, tomatoes, and milk were 
investigated as sources of the vitamin-B. Brewers’ yeast was much 
more potent than bakers’ yeast. 

The vitamin content of these supplements is not appreciably 
lowered by drying at 100°, but heating in an autoclave at 120° 
for three to four hours causes destruction. 

Symptoms of the so-called mammalian polyneuritis were induced 
in the dogs by the diets deficient in vitamin-B. J.C. D. 


Chemistry of Whitefish Sperm. Vernon Lyncu (J. Biol. 
Chem., 1920, 44, 319—-328).—The dried extracted heads of the 


sperm of whitefish consist of about 70% of nucleic acid and 30% of 
the protamine, coregonine. All the phosphorus is present as nucleic 
acid, and no iron is present. The combination between the prot- 
amine and the nucleic acid is loose, and may be of the amide type 
rather than of the ammonia type. The analyses agree with the 
formula CoggHygOooN 54(Cy3H;;02,N,;P,)4, and this is the probable 
formula of this chromatin. J. C. D. 


A General Colloid Test in Cerebro-spinal Fluid, and the 
Use of Congo-rubin in particular for this Purpose. 
Hewwricn Liers (Kolloid Zeitsch., 1920, 27, 177—182).—A 
general discussion of the use of gold-sols and mastic-sols as an 
aid to diagnosis of certain pathological conditions of the cerebro- 
spinal fluid. The author suggests that the congo-rubin sol might 
constitute a valuable reagent for this purpose, since it is in many 
respects more easily applied than either of the other sols. The 
method suggested consists in measuring the protecting action of 
the colloids in the fluid on the colour change brought about by 
potassium chloride. Three samples of cerebro-spinal fluid were 
examined. The method consisted in mixing 1 c.c. of 0°1% congo- 
rubin solution with 1 c.c. of the fiuid, adding 7°65 c.c. of distilled 
water and 0°35 c.c. of saturated potassium chloride solution, and 
measuring the time required for the colour change to occur. With 
normal healthy fluid 41 seconds were required, in a case of loco- 
motor-ataxy 66 seconds, and in a case of syphilis 110 seconds. 


J. F.S. 
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Autolysis. VI. Effect of certain Colloids on Autolysis, 
H. C. Brapiey and H. Fersner (J. Biol. Chem., 1920, 44, 
553—561).—No accelerating action of hydrosols on auto- 
lysis of the liver could be detected, and the authors have failed 
to confirm the findings of Ascoli and Izar (A., 1907, ii, 897; 1908, 
ii, 121, 713; 1909, ii, 74, 501). When increased autolysis was 
observed, it was found that acidity could also be detected (com- 
pare A., 1917, i, 364). ; J.C. D. 


A Method for the Estimation of Vitamin in Connexion 
with Determinations of Vitamin in Glandular and other 
Tissues. Freperick K. Swosopa (J. Biol. Chem., 1920, 44, 
531—551).—The biological test devised by Williams (A., 1919, 
i, 463) has been developed, and found to be of quantitative value. 
The vitamin-B is found to be present in large quantities in most 
of the organs of internal secretion which are of developmental 
importance, and in the liver and kidney. Tissues high in nuclear 
material were, however, low in vitamin content. J. C. D. 


A Complex Nucleic Acid. R. Frevurcen (Zertsch. physiol. 
Chem., 1919, 108, 147—-157).—Quantitative investigations have 
shown that guanylic acid and pancreas-nucleic acid are present in 
the pancreas in molecular proportions. On digesting the nucleo- 
protein from the pancreas with “ Pankreatin Merck,” and pre- 
cipitating the products of hydrolysis with crystal-violet, a com- 
pound containing guanylic acid and nucleic acid is obtained, the 
sodium salt of which has [a]> about =50°. The sodium salt could 
be quantitatively hydrolysed with alkali hydroxide into sodium 
guanylate and the sodium salt of pancreas-nucleic acid. The former 
compound could be salted out in the usual way with sodium acetate. 
The author therefore concludes that guanylic acid and pancreas- 
nucleic acid previously established in the pancreas are artificial 
products of hydrolysis of a complex nucleic acid. S. S. Z. 


The Transformation of Energy‘in the Muscle. I. The 
Relation of Lactic Acid to the Heat Production and to 
the Performance of Work in the Muscle in Anzrobiosis. 
Orro Meyeruor (Pfliiger’s Archiv, 1920, 182, 232—283; from 
Chem. Zentr., 1920, iii, 562).—0°4—0°6% of lactic acid was 
obtained by extracting frog’s muscle made rigid with chloroform. 
The quantity of lactic acid obtained depended on the time of the 
year, and was parallel to the “fatigue maximum.” The “caloric 
quotient,” that is, gram-cal. per 1 gram of lactic acid, was 
estimated under different conditions of the muscle. 8. 8. Z. 


The Transformation of Energy in the Muscle. II. The 
Fate of Lactic Acid during the Recovery Period of the 
Muscle. Orro Mererunor (Pfliiger’s Archiv, 1920, 182, 284—317; 
from Chem. Zentr., 1920, iii, 562—563).—The formation of lactic 
acid during rest may be considered as “intramolecular respira- 
tion,” and onequarter of the heat only produced in normal 
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respiration cau be accounted for. The accumulation of lactic acid 
in anerobiosis is three to four times as great as in the transform- 
ation of dextrose into lactic acid. In the case of normal respira- 
tion, the extra accumulation of lactic acid is prevented. Respira- 
tion during rest, and oxidation taking place during the activity 
of the muscle, may be considered identical processes, which proceed 
according to the following scheme: (I) hexosediphosphoric 
(fructosediphosphoric) acid+2H,0=2 lactic acid+2 phosphoric 
acid; (II) 3 lactic acid+2 phosphoric acid + 30,=3CO,+5H,0 + 
1 hexosediphosphoric (fructosediphosphoric) acid. 

Details of the calorimetric relation of the two processes are given. 


8. S. Z. 


The Oxidation of Carotene from Crustacea and the 
Presence of a Substance in the Oxidation Product which 
gives a Cholesterol Reaction. J. Verne (Compt. rend. Soc. 
Biol., 1920, 88, 980--990; from Chem. Zentr., 1920, iii, 642. 
Compare A., 1920, i, 680).—Carotene extracted from the integu- 
ment oxidises slowly at ordinary temperature, but more quickly 
at higher temperatures, or especially with chromic acid. In the 
course of the oxidation, the carotene becomes decolorised and the 
absorption bands in the spectrum disappear. When completely 
decolorised, it is levorotatory (a, —20°), and the m. p. falls 
according to the degree of oxidation. The oxidation product is 
stained by osmic acid and Sudan-red, and gives the cholesterol 
reactions of Salkowski, Liebermann, and Schiff. The pancreas of 
lobsters and crabs contains much, the blood a little, and the sub- 
cutaneous tissue no, cholesterol. The author considers that 
carotene and cholesterol contain a polycyclic nucleus. S. 8. Z. 


Bioluminescence. III. The Production of Light by 
Luciola vitticollis is an Oxidation Process. Sakyo Kanpa 
(Amer. J. Physiol., 1920, 58, 137—149; from Chem. Zentr., 
1920, iii, 563. Compare A., 1920, i, 695).—The isolated light 
organs of the Japanese glow-worm, Luciola vitticollis, do not 
greatest light intensity is obtained in an atmosphere of oxygen, 
and is controlled by the oxygen content. The production of 
carbon dioxide from the oxygen used up is demonstrated volu- 
metrically. The presence of water is necessary for the illumin- 
ation process, which also does not function when the temperature 
is raised to 50°. On cooling the light is emitted again. S. 8S. Z. 


Bromine and Chlorine Existing .Normally in Animal 
Tissues. A. Damiens (Compt. rend., 1920, 171, 930—933).— 
The results of analyses of the various organs and tissues of a 
number of animals, birds, and human beings show bromine to be 
an invariable constituent. The ratio of bromine to chlorine in 
the organs of a given animal are sensibly constant within the 
limits of experimental error. The examination of the thyroid 
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glands of five dogs does not show any accumulation of bromine in 
this gland comparable with that of iodine. W. G. 


Identification of Bromine in Normal Human Organs; 
ARNOLD Piuiat (Zeitsch. physiol. Chem., 1919, 108, 158—164), 
—Tissues of various organs emanating from human beings (mostly 
suicides) were examined for bromine by Swarts-Baubigny’s and 
Guareschi’s tests. From the results obtained, the author concludes 
that bromine is not a normal constituent of the human organism. 


8. S. Z. 


The Detection of Selenium in the Human, Animal, and 
Plant Organisms. Tu. Gassmann (Zeitsch. physiol. Chem., 1919, 
108, 38—41).—A reply to Fritsch (A., 1919, i, 191). Selenium is 
present in the ashes of bones, teeth, and plants in a complex form. 
It can be extracted from the ash, together with magnesium, by 
treatment with absolute alcohol. The alcoholic extract is 
evaporated to dryness, dissolved in aqua regia, and, after removal 
of the excess of acid, treated with hydrogen sulphide, when a 
yellow precipitate is obtained containing the selenium; this is dis- 
solved in nitric acid and precipitated with silver nitrate. The 
presence of selenium in the precipitate can be confirmed as usual. 

8. S. Z. 


Biochemical Studies on Marine Organisms. II. The 
Occurrence of Zinc. Meyer Bopansxy (J. Biol. Chem., 1920, 
44, 399—407. Compare A., 1920, i, 909).—The constancy of the 
occurrence of zinc in marine organisms suggests that it is a normal 
constituent of their tissues. The zinc may be present in excess 
of its combining power with the proteins of the tissues, or it may 
exist in part in a loosely combined state, which is disintegrated 


during dialysis. J.C. D. 


A New Method for the Separation of the Highly 
Unsaturated Fatty Acids in Fish Oils. Mrrsumarv 
Tsusimoto (J. Chem. Ind. Japan, 1920, 28, 1007—1010).— 
The method depends on the ready solubility of the lithium 
salts of the highly unsaturated acids in acetone con- 
taining a little water (95% acetone by volume) and the insolu- 
bility or sparing solubility of the saturated and less unsaturated 
acids in the same solvent. The amounts of the acids obtained by 
the method are considerably higher than those calculated from the 
yields of the polybromides. The author assigns the formula 
CyoH;,0,, in place of C,,H,,O,, to clupanodonic acid, which he 
isolated from Japanese sardine oil. K. K. 


The Nature of the Combination of the Chlorine in Urine. 
A. T. Cameron and M. S. Hottensere (J. Biol. Chem., 1920, 
44, 239—241).—Chlorine appears to occur in normal urine only 
as chloride. No confirmation was obtained of the existence of 
organically combined chlorine or chlorine oxy-acids in urine. 


J. C. D. 
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The Biology of Silicic Acid, Alumina, and _ Iron. 
M. GonNERMANN (Zettsch. physiol. Chem., 1920, 111, 32—35).— 
The silicon, aluminium, and iron contents of a selection of gall- 
tones, intestinal, kidney, bladder, and cancer concretions, and 
benzoar-stones, were determined. S. S. Z. 


The Theory of Magnesium Narcosis. Ernst WircHMANN 
(Phiiger’s Archiv, 1920, 182, 74—-103; from Chem. Zentr., 1920, 
ii, 564).—The expression magnesium narcosis is not justified. 
Magnesium attacks mainly the “synaptic” tissue which connects 
nerves and muscles. It also has a paralysing action on automatic 
organs, like the heart, the stomach, and the intestines. Calcium 
functions antagonistically to magnesium in the muscle. Cobalt, 
manganese, nickel, and the complex hexamminecobalt chloride 
possess the paralysing action, like magnesium. On the other hand, 
strontium and barium can replace calcium in its antagonistic action. 
Magnesium and hexamminecobalt contribute to the swelling and 
disintegration of the cell walls of the roots of plants. Calcium, 
strontium, barium, cobalt, manganese, and nickel, on the contrary, 
solidify the cell walls. All the above phenomena can be explained 
on chemical and colloidal chemical grounds. S. 8. Z. 


Local Anesthetics. L. Launoy and Y, Fusimort (Compt. 
rend. Soc. Biol., 1919, 82, 732—736).—The authors compared the 
toxicity and anesthetic power of a number of benzoylated deriv- 
atives of amino-alcohols of the types (1) NMe,*CH,*CMeR-OH and 
(2) NMe,-CH,*CH,*CHR-OH, where R is an aliphatic or aromatic 
radicle. General toxic action was tested on the frog, the hemo- 
lytic action on rabbit corpuscles, and the anesthetic action on the 
sciatic of the frog. The benzoylated derivatives of series (1) were 
more toxic and had greater anesthetic power than those of 
series (2). The C,-derivatives (amyl alcohols) showed the greatest 
toxicity and anesthetic action. In the aromatic series, benzoyl 
derivatives were more toxic than phenyl derivatives. Hemolytic 
action was distinct with C,-derivatives, and became quite pro- 
nounced with C,-derivatives; it apparently increased with the 
molecular weight. CuEmicaL ABSTRACTS. 
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Influence of Luminous Radiations on a Nitrogen-fixing 
Organism. E. Kayser (Compt. rend., 1920, 171, 969—971).— 
The organism studied was Azotobacter agile. The maximum 
nitrogen fixation was under the influence of yellow light, the 
minimum with violet light. The yellow light also gave the maxi 
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mum soluble nitrogen. Maximum fixation corresponded with 
maximum disappearance of nutrient carbohydrate and maximum 
microbic growth. W. G. 


Certain Factors that Influence the Production of Acetone 
by Bacillus acetoethylicum. CC. F. Arzpercer, W, 4, 
Peterson, and E. B. Frep (J. Biol. Chem., 1920, 44, 465—479), 
—Bacillus acetoethylicum ferments dextrose, sucrose, potato starch, 
and xylose in a peptone—phosphate mixture, with the production 
of acetic, formic, and lactic acids, ethyl alcohol, acetone, and 
carbon dioxide. These products represent from 90 to 95% of the 
sugar fermented. In a 2% solution, 75 to 80% of the original 
carbohydrate is fermented within ten to fifteen days. 

The optimum condition for the production of acetone is at 
Py =5'8 to 6:0, and the reaction has an important influence on 
the products formed. An alkaline fermentation kept at about 
Py=8-'0 is fermented by B. acetvethylicum, with the formation of 
large amounts of volatile acids and comparatively small amounts 
of alcohol and acetone. A balance between these three products 
seems to exist, for an increase in the production of the volatile 
acids is accompanied by a decreased yield of alcohol and acetone, 
and vice versa. Acetone is not produced immediately in new 
cultures, but is formed after several days of fermentation. 

The volatile acid formed is composed of about 45% of formic 
acid and about 55% of acetic acid. Ethyl alcohol is produced in 
yields of 8 to 25%, depending on the reaction of the medium. 

Potato-starch medium, when inoculated with B. acetoethylicum, 
is first liquefied, and then goes through a process of hydrolysis. 
No reducing sugars have been detected in a fermenting culture 
of this kind. Cultures previously treated with toluene, or freed 
from organisms by filtration, also produced similar changes in a 
starch medium. Traces of reducing sugars were found, and a 
characteristic red colour was always produced with iodine. The 
hydrolysis of the starch into dextrin-like substances indicates the 
liberation of enzymes by the bacterial cell, which function as hydro- 
lytic agents. The negative tests for reducing sugar do not exclude 
the probability of their formation during bacterial activity, for 
the sugars may be utilised by the organism as rapidly as they are 
formed. J. C.D 


The Velocity of Growth of Lactic Acid Bacteria in 
different Hydrogen-ion Concentrations. OLor SvansEré 
(Zeitsch. physiol. Chem., 1919, 108, 120—146).—Growth experi- 
ments with various strains of lactic acid bacteria were carried out 
under conditions of different hydrogen-ion concentrations. The 
optimum hydrogen-ion concentration for Streptococcus lactis was 
found to be P,, =5°5—6°4. At P,,=6-5—6'8, there was a diminv- 
tion in the rate of growth of this organism. The optimum reac- 
tion for Bacterium casei was found to be between P,=5—6. At 
P,,=6—6'4, the rate of growth diminished. 2B. Delbriicki behaved 
similarly to B. casei. S. S. Z. 
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Physiology of the Yeast Cell. Ericu K6nirr (Biochem. 
Jeitsch., 1920, 111, 17—-29).—-Yeast previously washed with water 
contains an activated enzyme, “‘enzyme mirror” (Fermentspiegel), 
which produces fermentation in sugar. If this ferment is not 
reactivated in the process of fermentation, the fermentation comes 
to an end, or if the rate of reactivation is slower than the rate 
of utilisation of the enzyme, the velocity of fermentation 
diminishes. ‘The latter was found to be the case in the author’s 
experiments. The relation of fermentation to the growth of the 
yeast, as well as the localisation of the fermenting enzyme in the 
cell, are discussed. 


Toxic Action in Enzymic Processes. III. The Influence 
of Copper Sulphate on the Autolysis of the Yeast Cell. 
Qvor SvaNBERG and H. von Evier (Fermentforsch., 1920, 4, 
90—96; from Chem. Zentr., 1920, iii, 640. Compare this vol., 
i, 68)—-Copper sulphate does not appreciably inhibit the action 
of saccharase (invertase). On the addition, therefore, of copper 
sulphate to pressed yeast, autolysis was inhibited, but the 
sacharase from the treated auto-fermented yeast did not pass 
more freely into the juice than in the case of the untreated yeast. 

8. 8. Z. 


Colloidal Condition of the Proteins in Yeast Extracts. I. 
Yeast Extract Proteins in Alkaline Solution. Relationship 
to Biological Processes. A. Fopor (Kolloid Zeitsch., 1920, 
27, 58—69).— Yeast extract is shown to contain an albuminous 
substance, termed “acid coagulum,” which is connected with the 
ferment action of yeast extract; this substance differs mainly from 
the other proteins in yeast extract by a great difference in solu- 
bility. On account of the difficulty in obtaining this substance in 
any quantity, its ferment action and properties have been deter- 
wined in the original extract. The electrical conductivity, viscosity, 
and hydrogen-ion concentration have been determined at 25°. It 
is shown that the hydrogen ion changes in concentration with 
time, and this is attributed to an increased combination with 
alkali. Hypotheses are put forward to explain the ferment action 
in biological processes. J. F.S. 


Course of Alcoholic Fermentation by Yeast. II. Enric 
Kouter (Biochem. Zeitsch., 1920, 110, 128—132. Compare A., 
1920, i, 795).—The concentration of sugar influences the course of 
alcoholic fermentation rhythmically. 8S. 8. Z. 


The Third Form of Fermentation of Sugar as a General 
Consequence of the Dismutation Influence of Inorganic 
and Organic ‘‘ Alkalisers.’’ Cart Nerusere and WERNER 
Urnsum (Biochem. Zeitsch., 1920, 110, 193—215. Compare A., 
1920, i, 798, 915).—A series of ‘‘alkalisers” of organic and 
inorganic nature have been tested for their influence on alcoholic 
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fermentation, and it has been found that, independent of the 
nature of the “alkaliser,” the degradation of the sugar takes place 
according to the equation of the third form of fermentation. 

8. 8. Z. 


Chemically Defined Catalysts in Alcoholic Fermentation, 
Cart Nevuserc and Marta SanpBerc (Biochem. Zeitsch., 192, 
109, 290—329).—Fermentable sugars, keto-acids of the carbo. 
hydrate series, aldehydic and ketonic plant bases, quinone 
and natural dyes, nitro- and nitroso-derivatives, hydroxylamine 
derivatives, organic and mineral disulphides, polysulphides, thio- 
and selenious acids, reducible metallic salts and elements, were 
investigated as to their accelerating capacity on alcoholic 
fermentation. 8. 8. Z. 


The Influence of Colloidal Metal Solutions on Lower 
Organisms and the Reason of this Influence. Otea vox 
Puioruo (Biochem. Zeitsch., 1920, 110, 1—32).—The behaviour of 
bacteria, alge, moulds, higher plants, and lower animals in metal 
hydrosols was investigated. A decided storage of gold was 
observed in the case of the moulds kept in colloidal gold solutions. 
This entrance of the gold into the organisms was observed to be 
more regular and intensive in the living organisms than in the dead 
moulds. The storage takes place in the membrane, and the gold 
is deposited there without entering into chemical combination with 
the tissue. 8. S. Z. 


The Influence of Colloidal Metaliic Solutions on Mycelia 
Transferred from a Different Nutrient Medium. Otéa vox 
Piotruo (Biochem. Zeitsch., 1920, 110, 33—59).—The fixation of 
metallic colloids by moulds depends on the amount of protective 
organic colloids present. Fully protected metallic sols are not 
fixed at all. The storage takes place only in acid, but not alkaline, 
media. This is explained by the fact that the fixation of the 
metallic colloids is a condensation process brought about by the 
neutralisation of the electric charge of the metallic particles by 
that of the particles of the hydrogel of the membrane of the moulds 
where the metal is fixed. The charge of the gold particles is 
negative, that of the particles of the hydrogels depends on the 
reaction of the medium. The growth of the moulds was not 
inkibited by gold sols, but was by the colloidal silver and copper 
solutions. 8. 8. Z. 


The Reduction of Nitric Acid in Green Cells. Ort 
Warsurc and Erwin Neceren (Biochem. Zeitsch., 1920, 110, 
66—115).—Algz kept in the dark in solutions containing nitrates 
produce carbon dioxide by reducing the nitrates, in addition to the 
carbon dioxide due to respiration. This carbon dioxide is referred 
to by the authors as “extra-carbon dioxide.” Ammonia is als0 
produced from the nitrate at the same time. As this production 
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of “extra-carbon dioxide”’ is more sensitive to the influence of 
hydrocyanic acid than is the ordinary respiration of the plant, it 
is possible by this means to differentiate between the two processes. 
Small quantities of phenylurethane inhibit the production of 
“extra-carbon dioxide.’’ On restricting the quantity of the 
oxygen, nitrous acid is formed, and a lower production of ammonia 
js observed. The thermodynamics of the nitrate reduction are 
discussed. Algez grown in the light in nitrate solutions produced 
more “extra-oxygen”’ than could be expected from the carbon 
dioxide used up. 8S. 8S. Z. 


The Utilisation of Nitrates by Moulds for the Produc- 
tion of Nitrogenous Compounds. 8. Kosrycuev and E. 
TsveTkova (Zeitsch. physiol. Chem., 1920, 111, 171—200).—A sper- 
gillus niger and Mucor racemosus reduce nitrates and nitrites 
io ammonia, from which they synthesise amino-compounds with 
the help of sugar. Nitrous acid, ammonia, and amino-compounds 
have definitely been identified in the intermediate stages. The 
uitrite nitrogen is converted into ammonia and amino-nitrogen 
wtside the hyphe, but is not assimilated by them as such in 
experiments of short duration. The reduction of the nitrate to 
uitrite can be brought about without the addition of sugar, but 
the further utilisation of the nitrite takes place, at least in J. 
meemosus, only in the presence of sugar. This reduction of 
nitrates has been demonstrated by a specially devised method. 
The old methods employed for such purposes are considered by the 
authors to be faulty. S. 8. Z. 


The Formation of Sugar by Moulds from Substances 
which are not Sugars. S. Kosrycnev (Zeilsch. physiol. 
Chem., 1920, 111, 236—245).—Sugar and alcohol were formed by 
Aspergillus niger from the following substances: d-tartaric acid, 
glycerol, quinic acid, mannitol, and lactic acid. From peptone, 
m the other hand, sugar was not formed. Ss. S. 


The Character of the Potassium Compounds in Living 
Plant Tissue. S. Kosrycnev and P. Entasspera (Zeitsch. 
physiol. Chem., 1920, 111, 228—235)—The total potassium of 
the plants examined could be extracted with water. On incinerat- 
ing the extracted residue, the ash was found to be free from 
potassium. The lead acetate and tannin precipitates were 
also found to contain no potassium. The aqueous extracts before 
and after incineration contained the same quantities of the element 
as estimated by Hamburger’s method. Potassium, therefore, 
wlike other indispensable elements, is not present in the plant, 
even partly, in combination with organic matter. S. 8. Z. 


A Method for the Determination of the Molecular 
Weight Requiring but a Small Quantity of the Substance. II. 
Yourr Yamacucnt (J. Tokyo Chem. Soc., 1920, 41, 729—755).— 
Extending the method proposed by the author (ibid., 1916. 
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37, 727), the following formula was derived: n=AT/(K/10)(n= 
A7'/1°85 for aqueous solution), where m represents the cop. 
centration of the solution (strictly speaking, the iso-osmotic cop. 
centration), AZ’ lowering of the freezing point, and A the mole 
cular depression. Using this formula, the author calculated 
the concentration of many solutions occurring in nature, for 
example, human blood and the saps of leaves of many plants, 
obtaining the following results: The concentration of the blood of 
healthy adults has approximately the same value as that of physio 
logical salt solution. The concentration of the saps of leaves of 
evergreen trees is generally larger than that of deciduous ones. 
The order of lowering of the freezing point of saps of pine trees 
coincides with that of the distribution from the temperate to the 
frigid zone. The concentration in withered leaves is greater than 
in green leaves. Tinged leaves have smaller concentration than 
green leaves for the same period of growth. In deciduous trees, 
the concentration in autumn is greater than in summer, which 
corresponds with the increase of sugars that occurs in autumn. 
In drupaceous leaves, the concentration in the night will pre 
sumably be larger than in the daytime. In pine trees, the con- 
centration in winter is greater than in summer. K. K. 


Colloidal Chemistry of Wood, its Constituents and their 
Formation. H. Wisticenus (Kolloid Zeitsch., 1920, 27, 
209-—-223).—A theoretical paper in which the constitution of wood 
and the method of its formation are discussed from the point of 
view of colloidal chemistry. J. F. 8. 


Some Proteins from the Mung Bean, Phaseolus aureus, 
Roxburgh. Cart O. Jonns and Henry C. Waterman (J. Biol. 
Chem., 1920, 44, 303—317).—The mung bean contains about 
21°74% of protein. Five % sodium chloride solution extracts 19°0% 
of protein from the finely ground seed. This extract yielded two 
globulins (designated a and 8) by fractional precipitation. The 
yields were 0°35% and 5°75%, respectively, computed on the basis 
of the dry material extracted. Traces of albumin were also 
obtained. On analysis, marked differences were found between 


the three proteins. The £-globulin contained very little cystine. 
C. D. 


Dihydroxyphenylalanine, a Constituent of the Velvet 
Bean. Emerson R. Mitusr (J. Biol. Chem., 1920, 44, 481—486). 
—Following the methods of Torquati (A., 1913, i, 1429) and 
Guggenheim (A., 1914, i, 49), the author has isolated this amino 
acid from the Georgia velvet bean. Evidence of the existence of 
the same substance in other related beans was obtained, and it is 
suggested that 3:4-dihydroxyphenylalanine is a characteristic 
constituent of the seeds of plants of the genus Stizolobium. 

It is possible that prolonged feeding on velvet beans might cause 
harmful results, although the pharmacological action of the amine 
acid is as yet uncertain. J.C. D. 
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Function of Alkaloids in Plants. G. Curamician and 
(, Ravenna (Atte R. Accad. Lincei, 1920, [v], 29, i, 416—420. 
Compare this vol., i, 408).—It has beer found that, unlike salts 
of quaternary bases, betaine exhibits only slight toxicity for bean 
plants, but examination of a large amount of a tartaric acid 
eaxtract of these plants fails to reveal the presence of betaine, 
aithough small proportions of choline and trimethylamine are 
detectable (compare Pictet and Court, A., 1907, i, 954). 

Certain of the views expressed by Bernardini (this vol., i, 412) 
are traversed, and the statement that the seed of the tobacco plant 
contains no nicotine is denied. =. oe ee 


Water-soluble Vitamin-2 in Cabbage and Onions. 
BertHaA K. Wuippte (/. Biol. Chem., 1920, 74, 175—187).—Water- 
soluble vitamin-2 in cabbage is not destroyed by boiling for thirty 
to sixty minutes, even when the solution is acid or alkaline. 

The vitamin is present in onions, but is not destroyed by boiling. 
Much of the vitamin is lost in the cooking water in both cases. 


J. C. D. 


The Effect of Cooking on the Water-soluble Vitamins 
in Carrots and Navy Beans. Exizaseta W. Miter (J. Biol. 
Chem., 1920, 44, 159—173).—The yeast method for the quantita- 
tive estimation of the vitamin-B was employed, and gave trust- 
worthy results (compare, however, de Souza and M’Collum, A., 1920, 
i,919). Cooking carrots at 100° for thirty minutes, or at 115° in 
a tightly packed jar for forty-five minutes, did not decrease the 
amount of vitamin. Navy beans cooked at 120° for thirty minutes 
lost some 40% per cent. of their value as a source of vitamin-B. 
The loss was not so great when cooking in 0°5% sodium hydrogen 
arbonate solution for seventy minutes was carried out. A large 
proportion of the vitamin was present in the cooking water. 


J.C. D. 


Occurrence of Chelidonic Acid. Emm Srransxy (Arch. 
Pharm., 1920, 258, 56—69).—The crystalline precipitate obtained 
by the fractional precipitation of the cold water extract of Con- 
vllaria majalis by means of lead acetate solution was identified * 
as the lead salt of chelidonic acid, the occurrence of which has 
previously only been noticed in Chelidonium majus, Veratrum 
album, and Buphane disticha. As chelidonic acid is quantitatively 
onverted by boiling milk of lime into 1 mol. of acetone and 2 mols. 
of oxalic acid, this reaction was utilised for the detection and 
stimation of the acid in Convallaria and other plants in which, 
m account of its close relationship to oxalic acid, it was thought 
i might be present. The largest amount found was 2-09—2-18% 
m the leaves of Convallaria majalis. A high percentage, 
1421-53, was found in an entirely new source, namely, sabadilla 
veds. Chelidonium majus contained from 0-14—0°74%, according 
to the season and the particular part of the plant. In certain 
Veratrum sp., 0°04—-0°39% was found, and traces were indicated 
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in various other Liliaceous and Amaryllidaceous plants. Physio 
logical experiments indicated that chelidonic acid passes through 
the animal organism for the most part unchanged. G. F. M. 


Botanical Chemical Notes. Epmunp O. von LippMANN (Ber, 
1920, 53, [B], 2069—2077).—The formation of malonic acid jn 
the form of its calcium salt has been observed during the ferment. 
ation of a solution of sucrose which was allowed to cool in a sugar 
refinery as a consequence of cessation of work, and to which a 
considerable quantity of clear lime-water had been added. 

The occurrence of chelidonic acid in the young leaves of Gloriosa 
superba, a species of lily indigenous to Java, has been established; 
the anhydrous acid, which can only be obtained after very cautious 
desiccation of the hydrated substance, has m. p. 240° when 
uniformly and not too rapidly heated. 

Under certain climatic conditions, coumarin is found ip 
Melilotus arvensis; it probably exists in the form of a glucoside, 
which is hydrolysed by an enzyme, also present in the plant, or by 
emulsin. 

The examination of a viscous gum found in a hole in a mountain 
ash which had been struck by lightning, is described; the fresh 
material is almost completely soluble in warm water, but rapidly 
passes into a resinous substance, which is insoluble in water and 
cannot be dissolved in alkali; the latter substance has the con- 
position (C,H, 0;)n, and is optically actice, [a]? > -—200°. The 
resin cannot be hydrolysed by acids, and is unaffected by invertin, 
emulsin, etc., or by the fresh sap of the leaves or twigs of the 
mountain ash; the conjoint action of the latter two, however, leads 
rapidly to the production of sorbinose, [a] —42-9° in aqueous 
solution. 

Melibiose has been isolated from a clear, practically colourless 
syrup which had exuded on an unusually warm day from an 
incision in the stem of the mallow; the natural occurrence of this 
sugar does not appear to have been noticed previously. H. W. 


The Alkaloids of Japanese Corydalis Bulb. Yasunixko 
Asantna and Serz6 Moricase (J. Pharm. Soc. Japan, 1920, 
766—772).—K. Makoshi (A., 1908, i, 825) isolated six alkaloids 
from Corydalis decumbens Pers. (Makoshi gave the name Corydalis 
Vernyi to Japanese corydalis, but this is not correct. Compare 
Asahina and Fujita, J. Pharm. Soc. Japan, 1920, 763). The 
authors isolated protopine and a substance, m. p. 142°, as non- 
phenolic alkaloids, and bulbocapnine and a substance, m. p. 175°, 
as phenolic alkaloids from the same bulb; the latter substance 
was not isolated by the former investigator. K. K. 


Occurrence of Hordenine in Seedlings of Cereals. 
Yosurraka Hasurrant (J. Tokyo Chem. Soc., 1920, 41, 545—556. 
Compare A., 1920, i, 360).—The existence of hordenine in radicles 
or germs of the following cereals, obtained by Tenne’s method, 
was determined either by its isolation or by tests with Millons 
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reagent according to a special method. The results were 
4s follows, where (+) means the existence of the substance, (—) the 
absence, and the numbers show the weight of the substance 
obtained from 100 grams of air-dried samples: (1) Hordeum 
utivum: (a) radicles, 0°07 gram; (6) malt, 0°002; (2) Hordeum 
satioeum (naked), 0°17; (3) Triticum vulgare, (—); (4) Abena 
sativa, (+); (5) Panicum miliaceum, 0°24; (6) Panicum frament- 
aceum, (+); (7) Zea mais, (+); (8) Andropogon sorghum, 0°07; 
(9) Panicum italicum, (+); (10) Oryza sativum, (+); (11) Fago- 
pyrum esculentum, (—); (12) Soja hismda, (—). K. K. 


Researches on the Fat-soluble Accessory Substance. IV. 
Nuts as a Source of Vitamin-A. Karuartne Hope Cowarp 
and Jack Ceci, Drummonp (Biochem. J., 1920, 14, 665—667).— 
The nuts examined, Brazil, Barcelona, pea, walnut, almonds, and 
butter nuts, contain relatively small amounts of the vitamin-A. 


J. C. D. 


Proximate Analysis of Hardwoods. Quercus Agrifolia. 
W. H. Dore (J. Ind. Eng. Chem., 1920, 12, 984—987).—Oak 
wood was analysed by suitable modifications of methods used 
previously (A., 1920, ii, 453) for coniferous woods; the results 
obtained were: 
Per cent. 

Loss on drying 

Benzene extract 

Alcohol - 

Water ‘i 

Soluble in cold 5% sodium hydroxide solution 18-71 

Gh civicincnisenticnanadmicantasbacabadubadakan ann 45-48 

Lignin 

Pentosans not otherwise accounted for 

Mannan (residual) 

Galactan( ,, 


The treatment employed for the tissue of coniferous woods 
(successive extraction with benzene and alcohol) was supplemented 
by extraction with cold water and cold 5% sodium hydroxide 
solution; lignin was estimated by Kénig and Becker’s hydrogen 
chloride method. W. BP. & 


Factors Influencing Alkaloidal Content and Yield of 
latex in the Opium Poppy (Papaver somniferum). 
Harocp Epwarp Annetr (Biochem. J., 1920, 14, 618—635). 
Morphine in the poppy is a useless end-product of metabolism. 
The lactiferous system would seem to represent a means of removing 
waste products of this nature. J.C. D. 


A Chinese Drug ‘‘Shé-Chuang-tzu.'’ ManzO Nakao 
(J. Pharm. Soc. Japan, 1929, 685—707).—Opinion has differed as 
‘o the plant from which this drug is derived. Working with a 
Manchurian sample, the author, however, determined it to be 
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Selinum Monniert, L. By distillation with steam of the finely 
powdered fruit, 1:3% of essential oil was obtained, and from this 
l-pinene, camphene, and /-bornyl isovalerate were isolated. 


K. K. 


Food Plants of] Formosa. III. Orosasuro Oxkvumun 
(J. Tokyo Chem. Soc., 1920, 41, 556—-587. Compare zbid., 1918 
39, 983; 1919, 40, 899).—After determining the percentages of 
water, ash, crude proteins, protein nitrogen, crude cellulose, fats 
and oils, soluble non-nitrogenous substances, reducing and non. 
reducing sugars, dextrin, and starch, and of metallic oxides in the 
ash in four food plants, the author isolated the following con- 
stituents: (1) adenine, arginine, histidine, choline, and trigonelline 
in Hontei-tau (fruits of Phaseolus lunatus, L.); (2) adenine, 
choline, and arginine in Kium-chan (flowers of Hemerocallis 
fulva, L.); (3) adenine, arginine, and choline in Kowachi (tubers 
of Pachyrhizus angulatus, Rich); (4) adenine, trigonelline, and 
choline in Bechi (tubers of Hleocharis planlaginea, R. Br.). 

K. K. 


Aluminium as a ‘Factor ‘in ;Soil Acidity. Josr Jisos 
Mrirasot (Sod Sci., 1920, 10, 153—217).—Sand cultures experi- 
ments with sweet clover indicated that, in the absence of some 
calcium compound, aluminium salts were very toxic to this crop, 
aluminium nitrate being more toxic than the sulphate. When 
the ordinary plant nutrients were supplied in a water-soluble form, 
aluminium hydroxide had no effect on the growth of sweet clover. 
Calcium carbonate in sufficient amounts corrected the toxicity of 
aluminium salts, and the toxicity was reduced by the addition 
of calcium superphosphate. 

In the case of three sour silt loam soils, good results were 
obtained by applying limestone at a rate equal to the lime require 
ment, and fair crops were also obtained by the application of one 
ton of superphosphate per acre, and good crops by the application 
of five tons per acre. The best results were obtained by combined 
applications of limestone and superphosphate. 

When these soils were leached out with a solution of potassium 
nitrate until the leachings were neutral, the acidity of the soil 
was reduced 99% and about 59% of the aluminium was removed. 
Sweet clover grew better on the leached than on the unleached 
soil. Thus aluminium is apparently the determining factor m 
the acidity of the soils under examination, but it is possible that 
in some acid soils iron and manganese may become contributing 
factors. 

In so far as aluminium is a factor in soil acidity, the author 
considers that Hopkins’ method (U.S. Dept. Agric. Bur. Chem. 
Bull., 1903, 73, 114) is the best one for soil acidity aie x 
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Organic Chemistry 


The Relative Mobility of Atoms and Groups in Organic 
Compounds. Pierer J. Monraane (Chem. Weekblad, 1920, 17, 
3i8—382).—A discussion of the question of strong and weak com- 
binations in organic compounds exemplified by reference to the 
author’s researches on the action of alcoholic potassium hydroxide 
om aromatic ketones of the benzophenone type (compare A., 1908, 
i, 988; 1913, 1, 55; 1917, i, 35, 36, 143). It is pointed out that the 
mobility and reactivity of any atom or group in a compound 
depend, not only on conditions within the molecule, but also on 
the environment, the presence of other reagents, of solvents, 
catalysts, etc., and the conclusion is drawn that the distribution 
of affinity within the molecule can be changed by alteration of the 
environment. S. I. L. 


Preparation of Chloropicrin from Picric Acid and 
Trinitrotoluenes. Kennepy JosepH Previr& Orton and Puy .uis 
VioreT McKie (T., 1921, 119, 29—33). 


Dimethylpropylcarbinol and some of its Derivatives. 
AypRE Descuamps (J. Amer. Chem. Soc., 1920, 42, 2670—2672). 
—Dimethylpropylearbinol (8-methylpentane-B-ol) is conveniently 
prepared from acetone and n-propyl haloids by the Grignard reac- 
tim. It is a somewhat viscous oil, with odour of freshly peeled 
bark; b. p. 122°5—123°5°/762 mm., Dj? 0°8350, 2155 14125, m. p. 
-107° to -—109°. The bromide (f-bromo-8-methylpentane), 
chloride, benzoate, C;H,*CMe,*OBz, white needles, m. p. 182—183°, 
aud phenylurethane (B-methyl-B-amyl phenylcarbamate), 

NHPh:CO,°CMe,°C3H,, 
long needles, m. p. 239°, are described. J. C. W. 


Catalysis in the Manufacture of Ethyl Ether. Huco 
ScutaTTER (J. Ind. Eng. Chem., 1920, 12, 1101—1102).—The use 
of anhydrous aluminium sulphate as a catalyst in the manufacture 
of ethyl ether offers no advantages over those produced by the lead 
silphate which is normally present in lead-ether stills, and is 
actually harmful, since it causes pitting and rapid failure of the 


coils. W. P. S. 
Action of the Alkali Metals on the Ethers. J. Duranp 
(Compt. rend., 1921, 172, 70—71).—All the ethers apparently 
react more or less easily with the alkali metals, giving hydrogen 
and the metal alkyloxide. The conditions favouring the reaction 
are: (1) negativity of the groups attached to the oxygen; 
(2) accumulation of ether functions; (3) rise in temperature ; 
(4) boiling of the liquid; (5) the alkali metal being molten. 
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Ethyl ether only acts with sodium very slowly, but the action ; 
more rapid with the sodium—potassium alloy at the boiling poin 
of the ether. isoAmyl ether reacts readily at its boiling point, 
Anisole, phenetole, veratrole, and benzyl ethyl ether are ali 
vigorously attacked by sodium, particularly on warming. Pheny| 
ether also acts on sodium when warmed, but here carbonation 
takes place, owing to secondary changes. W. G. 


Action of Thiodiglycol [8f’-Dihydroxydiethyl Sulphide] on 
Silver Salts. Cuartes Mourev and Marcet Murat (Chim. ¢ 
Ind., 1920, 4, 593—596).—6’-Dihydroxydiethyl sulphide dissolves 
easily most of the silver salts, even the iodide. It is not possible 
to precipitate the whole of the silver chloride from its solution in 
dihydroxydiethyl sulphide by the addition of water. If present, 
therefore, it prevents the accurate estimation of chlorides volu- 
metrically either by the chromate or thiocyanate methods of titre. 
tion with silver nitrate. Dihydroxydiethyl sulphide thus inter 
feres with the estimation of yperite (88/-dichlorodiethyl sulphide) 
by titration with silver nitrate of the hydrochloric acid liberated 
by hydrolysis of the yperite. The errors increase with the amount 
of dihydroxydiethy] sulphide present. W. G. 


The Action of the Chlorides of Sulphur on Substituted 
Ethylenes. Action of Propylene on Sulphur Monochloride 
and Synthesis of 8#’-Dichlorodi-n-propyl Sulphide. Samui 
Correy (T., 1921, 119, 94—98). 


Organic Derivatives of Tellurium. M[III. Crystallo. 
graphic and Pharmacological Comparison of the a- and 
8-Dimethyltelluronium Dihaloids. Isase, Exvtiz Kwaces and 
Ricuarp Henry VERNON (T., 1921, 119, 105—108). 


Properties and Constitution of the Group (O°CCl,). 
AnpRE Kuine and Daniet Fiorentin (Compt. rend., 1921, 172, 
63—66. Compare A., 1920, i, 8, 213).—In compounds like tr- 
chloromethyl chloroformate and hexachlorodimethyl carbonate, 
complete substitution of the hydrogen atoms in the methyl group by 
chlorine results in the appearance of abnormal properties. The 
group *O-CCl, behaves, not as if it were a product of substitution 
of the methoxy-group, but rather as if it were constituted by the 
association of a molecule of carbonyl chloride and an atom of 
chlorine. Thus with the alcohols these chlorinated esters give 
reactions of the type R-O-CCl, + 2R/OH =CO(OR’), + RC1 + 2HCl, 
and with aqueous aniline, diphenylcarbamide is obtained. 

This is confirmed by an examination of the behaviour of tr 
chloromethyl oxalate and hexachlorodimethyl ether, and it thus 
follows that, when they act under suitable conditions, the tri- 0 
hexa-chloromethyl esters have a different structure from that 
the methyl ester from which they are derived. Structures suf 
R—O—CCl,  R—O=CCI, 


gested are fe or \/ Measurements of the mole- 
Cl 
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cular refractions and dispersions of such compounds did not, how- 
ever, indicate such new linkings. This aptitude to react under a 
tautomeric form only appears when the carbon atom bearing the 
three chlorine atoms is directly linked to oxygen. Thus hexa- 
chlorodimethyl ketone behaves normally like dimethyl ketone. 
Chloropicrin slowly decomposes, giving carbonyl chloride and 
nitrosyl chloride (Gardner and Fox, T., 1919, 115, 1188). 
W. G. 


Fractionation of Chaulmoogra Oil. Arrnur L. Dan and 
RicHARD WRENSHALL (J. Amer. Chem. Soc., 1920, 42, 
1626—2645).—In connexion with the treatment of leprosy in 
Honolulu, the effect of administering the pure ethyl esters of 
chaulmoogric and hydnocarpic acids is being studied. This has 
necessitated the development of a scheme for fractionating 
chaulmoogra oil. The experiments described discuss attempts to 
separate the mixed fatty acids by crystallisation from alcohol, by 
means of barium acetate, by the fractional distillation of the mixed 
ethyl esters under 3—4 mm. pressure, and by fractional distilla- 
tion of the free acids. The scheme which is finally adopted is as 
follows. The oil (1500 grams) is saponified by heatifg with sodium 
hydroxide (240 grams) and water (1 litre) in a large flask in an 
autoclave under 15 lb. steam pressure for one hour. The product is 
diluted with 3—4 litres of hot water, acidified with hydrochloric 
acid, and the oily acids are washed and cooled (about 1400 grams). 
The acid mixture is distilled in 1000-gram lots from a 2-litre flask 
of the Claisen type, with fractionating column devices in the side- 
tube, exhausted by a mechanical pump, and provided with a 
special receiver (a sketch is given). ‘The first 350 c.c. which collects 
are worked up for hydnocarpic acid, the next 300 c.c. are added to 
the subsequent mixtures of crude acid, and the remaining dis- 
tillate is treated for chaulmoogric acid. The chaulmoogric acid 
fraction is crystallised from 80% alcohol (about four times as much 
solvent as acid), and the hydnocarpic acid fraction is treated in 
the same way until it melts above 35°, when it is fractionated 
from light petroleum. ‘The yields from 1000 grams of mixed acids 
should be at least 50 grams of pure hydnocarpic acid and 100 
grams of pure chaulmoogric acid. J.C. W. 


Decomposition of Tartaric Acid by Heat. Frepsrick 
Dante, Cuarraway and Francis Eart Ray (T., 1921, 119, 
34—37). 


Succinyldiacetic Ester. Ricnarp Wuttisrirrer and ADOoLF 
PPANNENSTIEL (Annalen, 1921, 422, 1—15).—Succinyldiacetic 
acid has been prepared, because in it occurs the carbon skeleton 
of the basic derivatives of cocaine in a form particularly suitable 
for synthetic purposes. The only satisfactory method of prepar- 
ation is one in which ethyl hydrogen acetonedicarboxylate is the 


initial material. 


f2 
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The preparation of purified acetonedicarboxylic acid, m. p. 138°, 
in 58—66% yield from hydrated citric acid and fuming sulphuric 
acid (20% SOs) is described. The acid is catalytically and quanti. 
tatively converted into acetone by aniline, and, if free from any 
trace of sulphuric acid, is converted by acetic anhydride into its 
anhydride, C;H,O,, prisms, m. p. 138—140° [decomp. ; orange- 
yellow mass (the acid itself remains colourless when fused)], and 
the mixed anhydride, CO,H*CH,*CO-CH,°CO-OAc, pearly scales, 
m. p. 102°, the carboxydehydracetic acid of von Pechmann and 
Neger (A., 1893, i, 398) not being produced. 

Ethyl (or methyl) acetonedicarboxylate in ethereal solution 
reacts with sodium to yield ultimately a product containing more 
than two atomic proportions of sodium, but with pulverised 
potassium only a monopotassio-derivative, C,H,,0;K, needles, is 
smoothly obtained ; this product is also precipitated when the ester 
is treated with a very concentrated solution of potassium hydroxide 
or carbonate. The dipotassio-derivative, CO(CHK-CO,Et),, 
described by von Pechmann does not exist; when 50% potassium 
hydroxide solution, preferably mixed with alcohol (500 c.c. to 
900 grams), which prevents the subsequent separation of the mono- 
potassio-derivative, is shaken with ethyl acetonedicarboxylate at 
—5°, the temperature being finally raised to 25° and ether added, 
the dipotassium derivative, CO,Et*CH,°C(OK):CH-CO,K or 
CO,Et-CH:C(OK)-CH,*CO,K, colourless, rhombic leaflets, is 
obtained, which is stable, can be crystallised from warm alcohol, 
is neutralised by one equivalent of acid, develops a red coloration 
with ferric chloride in neutral solution, yields carbon dioxide and 
ethyl acetoacetate in warm acid solutions, and by Knorr’s method 
is converted by a-methylaminopropaldehyde into the pyrrole 
derivative, CO,H-CH Me ea og m 134—135°, which 

eit, 2” SC(CO,Et)-CH ’ “” P ' 
by heating, yields ethyl 1: 2:5-trimethylpyrrole-3-carboxylate. 

Ethyl succinyldiacetate (BB'-diketosuberate), 

C,H,(CO-CH,°CO,Et)., 
m. p. 46—47°, colourless prisms 3—4 cm. in length (from alcohol), 
is obtained by the electrolysis of the potassium ethyl potassio- 
acetonedicarboxylate described above. The enolic potassium is 
neutralised by 1°2V-oxalic acid at 0°, and the electrolysis is effected 
in a divided cell with platinum electrodes at 12—14 volts and 
3—4 amperes at a temperature between —5° and +5°, the inner 
cell containing the cathode being filled with one-third saturated 
potassium carbonate solution. Ethyl succinyldiacetate is soluble 
in 10% sodium hydroxide solution, but the solution rapidly deposits 
a sodio-derivative (with loss of 1H,O), C,.H,,0;Na, colourless 
prisms, from which, by acidification, the free enol, Cy.H9; 
prisms, m. p. 59°5—60°, is obtained, which exhibits the reactions 
of a B-ketonic ester. Ethyl succinyldiacetate is readily hydrolysed 
by concentrated hydrochloric acid to the corresponding acid, 
CsH,O,, colourless prisms, m. p. 117°, and reacts quantitatively 
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in warm concentrated methylamine acetate solution to give ethyl 


O(CH,-CO,Et):CH 


anti- @ |-methylpyrrole-2 : 5-diacetate, NMe<CoH .CO,Et):CH’ long, 
2 a. 

if, domed prisms, m. p. 163—164°. C. 8. 

pr The Stereoisomeric Components of a-Sulphopropionic 


Acid. A. P. N. Francnimonr and H. J. Backer (Rec. trav. 
chim., 1920, 39, 751—757. Compare this vol., i, 9).—r-a-Sulpho- 
propionic acid may be split into its optically active components 
by fractional crystallisation of its strychnine hydrogen salt. 
Strychnine hydrogen d-sulphopropmionate, 
C,H,0;8,C., H..O,No,H.O, 

erystallises in triclinic plates, a: b=0°6861:1, a=67°32’, B=133°4’, 
y=119915’, [MJ] —72°; the l-sulphopropionate crystallises in 


“ d nonoclinic-sphenoidal prisms having a:b:c=2°1543:1:1°5839, 
7 ® § 3=62°9/, [M]? —152°. Both salts decompose at 245—250°. 
Ma Of the two bariwm hydrogen salts, that of the /-acid has 
to @ Mp —41° and that of the d-acid [M],, + 41°, whilst for the normal 
no. fy iariwm salts, C;H,O;SBa,4H,O, that of the J-acid has [M], +14° 
at and that of the d-acid [M], —14°. d-Sulphopropionic acid, 
+ (;H,0;8,H.O, has [M], +49°5°, and the l-acid has [M], —49-5°. 
or & le d-acid or its normal potassium salt does not undergo racemisa- 
is tion when heated in solution in a sealed tube at 100° for six hours, 
rol, fy but if an excess of potassium hydroxide is added, partial racemisa- 
ion @ ton occurs. When heated at 150° for SiX hours in a sealed tube, 
nd @ the normal potassium salt in solution undergoes complete 
- racemisation. 
ole 


Preparation of Formaldehyde from Ethylene. Ruicnarp 
WittstATrerR and Max Bommer (Annalen, 1921, 422, 36—46).— 
Although it is evident from the experiments of Bone and Wheeler 
(T., 1903, 88, 1074) and Bone and Coward (T., 1908, 98, 1197) 
on the limited oxidation of ethylene by oxygen that destruction 
of the formaldehyde produced occurs rapidly at high tempera- 
tures, yet the authors find that this is a practicable method of pre- 
paring formaldehyde provided the concentration of the ethylene 
and of the formaldehyde is kept low. The results of six experi- 
ments are given, of which the best is obtained by passing a mixture 
of ethylene (19°38%), oxygen (7°58%), and nitrogen (73°04%) at the 
rate of 1°5 litres in thirteen to twenty-one minutes through a 
Jena-glass tube (45 cm. by 3 mm.) heated at 585°, the weight 
percentage of the formaldehyde obtained, calculated on the 
ethylene consumed, being 109, that is, about half the quantity 
theoretically obtainable. The concentration of the formaldehyde 
should not be allowed to exceed 2(vol.)% in the hot gaseous 
mixture. C. S. 


Certain Transformations of Trioxymethylene. ANcELo 
ConTaRDI (Atti R. Accad. Lincei, 1920, [v], 29, ii, 321—324).— 
Methylenediphosphoric acid, obtained by the action of concen- 
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trated phosphoric acid on dry formaldehyde vapour (A., 1910, 
i, 157), may also be prepared by heating phosphoric acid with the 
calculated proportion of trioxymethylene in a sealed tube at 
140—145°. The salts of this acid do not exhibit the anti-ferment- 
ative properties of formaldehyde, and the potassium salt may 
replace the phosphate in nutrient media for the cultivation of 
yeasts. 

Compounds related to phytin being unobtainable in the above 
way, the effect of the dark electric discharge on dry formaldehyde 
vapour at 140—145° has been investigated; the discharge has no 
action, but prolonged heating of the aldehyde at this temperature 
results in its conversion into methylal, methyl formate, formic acid, 
carbon dioxide, water, and Butlerov’s methylenitan, the last- 
named representing 51% of the trioxymethylene employed. Thus 
the presence of a large amount of water is not, as Loew supposed 
(A., 1886, 609, 864), necessary in order that substances of the 
sugar type may be obtained from formaldehyde. Polymerisation 
of formaldehyde to inositol is, however, not effected in this manner, 

Electrolytic oxidation of inositol in presence of sulphuric acid 
gives rise to carbon monoxide and dioxide, a little oxalic acid, and 
prety 4H,0, no 
CO-CO”" ?”’ 
formaldehyde being detectable. Under similar conditions, phytin 
yields the same products as inositol. 

The principal product of the oxidation of inositol by means of 
nitric acid is leuconic acid, this result being in disagreement with 
that of Maquenne (A., 1887, 459). T. &. F. 


a considerable proportion of leuconic acid, COM 


Acetobromorhamnose and its Application in _ the 
Synthesis of Rhamnosides. Emm Fiscnrr, Max Beremany, 
and ArtHur Rape (Ber., 1920, 58, [B], 2362—-2388).—Whereas 
the application of acetobromoglucose leads almost exclusively to 
the production of B-glucosides, acetobromorhamnose reacts with 
methyl alcohol in the presence of silver carbonate to form three 
different methylrhamnoside triacetates, all of which, again, differ 
from the product obtained by acetylating the only known methyl- 
rhamnoside derived from rhamnose by means of methyl-alcoholic 
hydrogen chloride. As there is no reason to suppose that the 
acetobromorhamnose is not homogeneous, or that it does not con- 
form to the butylene-oxide type, it must be argued that the reac 
tion with methyl alcohol is unusually complex. It is suggested 
that one molecule of the alcohol is primarily taken up by the 
acetobromorhamnose, through rupture of the oxide ring. Two 
possibilities are now offered, either the immediate elimination of 
hydrogen bromide, with formation of a butylene-oxidic methyl- 
rhamnoside triacetate, or the intermolecular wandering of an acy! 
group. Two different rearrangements of the latter type are 
possible, one leading, by subsequent elimination of hydrogen 
bromide, to a propylene-oxidic product, the other to one of the 


ORGANIC CHEMISTRY. i. 95 


amylene-oxide structure. The fact that the substitution of 
quinoline for silver carbonate as the acid-fixing medium disturbs 
the quantitative relationships of the products, and the further 
discovery that menthol also gives a mixture of rhamnosides, lend 
sipport to this suggestion, and it may be inferred that similar 
phenomena may be encountered in the case of other sugars. 
Rhamnose is acetylated by means of acetic anhydride in 
pyridine solution, giving a syrupy mixture of tetra-acetates, from 
which a definite crystalline solid, m. p. 99° (see below), occasionally 
separates. The syrup is converted into an individual acetobromo- 
rhamnose (annexed formula) by means of hydrogen 
bromide in glacial acetic acid; concentric groups 
of needles, m. p. 71—72°, [a] —168°97° in s-tetra- 
chloroethane. Bromine is readily replaced by 
hydroxyl in this compound by shaking it with 
silver carbonate in moist acetone. If all the opera- 
| tions, of evaporation and crystallisation (from 
AcO‘CH Me ether), are carried out quickly and at a low 
temperature, a rhamnose a-triacetate is obtained 
in hexagonal tablets, m. p. 96—-98°. This exhibits mutarotation ; 
for example, alcoholic solutions change from [a], +28°11° to 
-18'6° in eight days, when a B-triacetate, m. p. 100—115° 
(decomp.), may be isolated. The isomerisation is hastened by 
water, pyridine, or rise of temperature, but it is very doubtful 
whether the B-compound is an individual. The a-triacetate may 
be acetylated to l-rhamnose a-tetru-acetate, which crystallises in 
concentric groups of prisms, m. p. 98—99°, [a]if+13°75° in 
s-tetrachloroethane (see above). 
a-Methylrhamnoside triacetate, prepared by acetylating the 
methylrhamnoside obtained directly from rhamnose, crystallises in 
thin, glistening leaflets, m. p. 86—87° (corr.), [a]} —53°66° in 
s-tetrachloroethane. The products obtained from acetobromo- 
thamnose, methyl alcohol, and silver carbonate, however, consist 
of needle-like crystals, cubical forms, and a syrup, which are 
separated by means of solvents (alcohol and light petroleum) and 
mechanical sorting. B-Methylrhamnoside triacetate crystallises 
from dilute alcohol in very long, thin prisms, m. p. 151—152° 
(corr.), [a]’* +45-73° in s-tetrachloroethane; y-methylrhamnoside 
triacetate crystallises in stout prisms, m. p. 83—85°, [a]lf + 28°05°, 
in s-tetrachloroethane, and is much more soluble in ether and light 
petroleum ; 5-methylrhamnoside triacetate is a viscous syrup, b. p. 
about 150°/0-2 mm., [a], + 32—34° in s-tetrachloroethane. These 
isomerides behave differently towards alkaline hydrolytic agents. 
The a-, B-, and 8-forms lose three acetyl groups in the normal way, 
giving the methylrhamnosides [a-, m. p. 109°, [a], —67°2° in 
water; B-methylrhamnoside, long, felted needles, m. p. 138—140° 
(corr.), [a]z? +95°39° in water]. The y-triacetate, however, only 
loses two acetyl groups when treated with sodium hydroxide, warm 
haryta, alcoholic ammonia, or even liquid ammonia, the product 
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being y-methylrhamnoside acetate, probably of the annexed 
formula, prisms, m. p. 143—144° (corr.), 

CH:-OMe {a}p +15°7° in water. This acetate is hydro- 
-OAL——~. Q_ lysed to rhamnose even by 0°01N-hydrochloric 
HOOAc 0 acid, and it yields the y-triacetate on re 


! 
HU acetylation. The occurrence of such a steric 


HO-CH hindrance to hydrolysis suggests that the 

' number of acyl or methyl groups which can 

HO-CHMe be introduced or removed from carbohydrates 

or their derivatives, especially in the case of 

the polysaccharides, does not necessarily afford conclusive evidence 
as to constitution. 

Substituting quinoline for silver carbonate in the reaction 
between acetobromorhamnose and methyl alcohol, the authors 
obtained no f-triacetate, but much of the y-compound and syrup. 

Menthol gives a number of products, from which a-l-menthy- 
rhamnoside diacetate, CsH,yO,(OAc)s*O*C,,Hy9, has been isolated in 
needies or bundles of prisms, m. p. 134—135° (corr.), [a]{} + 13°3° 
in alcohol. The syrup left after separating this distils at about 
180—190°/0°25 mm., and both the a-diacetate and the distillate 
may be hydrolysed by alcoholic ammonia to definite 1-menthy/- 
rhamnosides; a-, microscopic prisms, m. p. 114—115° (corr.), 
[a]p —7°48° in alcohol; B-, m. p. 164—166°, [af —131°3° in 
alcohol. J.C. W. 


The Individuality of Erythrodextrin. J. C. Brake 
(J. Amer. Chem. Soc., 1920, 42, 2673—2678).—Dextrins which 
give deep red colours with excess of iodine water, preceded by little 
or no blue colour, are the best as sources of erythrodextrin, since 
much of the latter is lost if the addition of dilute alcohol to a 
dextrin solution causes a large precipitate of the blue-forming 
amylodextrin. After precipitating the amylodextrin, the further 
addition of alcohol continues to furnish small crops of spheroids, 
which are thought to be the same substance as that forming the 
cell walls of starch, namely, amylocellulose. The heavy liquids 
subsequently precipitated by alcohol contain the erythrodextrin 
and also amylocellulose. The addition of ammonium sulphate to 
the liquid causes separation of the erythrodextrin in a much purer 
form, which can be rapidly desiccated. Systematic tests of the 
heavy liquids were carried out by drying them over calcium 
chloride and determining (1) the polarisation, (2) the colour reac- 
tion with iodine (Lovibond scale), (3) the digestibility with saliva 
to the achromic point, and (4) the reducing power towards 
Benedict’s solution. The ratio between (2) and (4) is fairly 
constant, and it may be assumed that both give a fair measure of 
the amount of erythrodextrin present. J.C. W. 


The Contrary Action of Soluble Chlorides and Sulphates 
on Starchy Materials. H.Courronne (Compt. rend., 1920, 171, 
1168—1170).—In the presence of soluble chlorides, starch is slowly 
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onverted at the ordinary temperature into a gelatinous mass of 
amylopectin, which is, in turn, converted into soluble starch if the 
mixture is heated at 115°. The ease with which these changes take 
place depends on the solubility of the chloride and the concentra- 
tin of the solution. A saturated solution of magnesium chloride 
is the most effective. 

Sulphates, on the other hand, retard this change. In the 
presence of a saturated solution of magnesium sulphate, the starch 
grains show no sign of swelling, even when heated at 115°, and 
there is no formation of amylopectin. W. G. 


The Chemistry of the Polysaccharides. E. Herzreip and 
R. Kutncer (Biochem. Zeitsch., 1920, 112, 55—60).—The state- 
ment made by the authors in a previous communication (A., 1920, 
i, 713), that sugar is not formed by the action of diastase on poly- 
accharides, is not correct. By improved technique, the authors 
now ascertain that sugar is formed. Ten to twenty % of alcohol- 
soluble sugar only was established after the hydrolysis of starch 
by diastase; the residue left behind after the alcoholic extraction 
did not give the iodine reaction. On digesting the unsaccharified 
residue of three different polysaccharides with fresh diastase, 
quantities of sugar were obtained which were of the same order of 
magnitude as those obtained from the first digestion. The un- 
hydrolysed residues were dissolved in water, treated with 33% 
potassium hydroxide, precipitated with alcohol, neutralised, and 


inally washed with alcohol. The substances from the digested 
polysaccharides thus obtained gave the characteristic colour reac- 
tis with iodine. This is explained by the fact that, previous to 
saccharification, diastase disperses the substrate. The subsequent 
treatment with alkali and alcohol changes the condition of the 
surface and brings about the reappearance of the iodine reaction. 


8. 8. Z. 


The Solubility of Cellulose in [Solutions of] the Salts 
ofthe Alkali and Alkaline Earth Metals. R. 0. Herzoc 
ad F. Beck (Zeitsch. physiol. Chem., 1920, 111, 287—292).— 
The solubility of cellulose in the concentrated solutions of the above 


alts is a function of the hydration of the ions of the respective 
alts. 8S. S. Z. 


The Methylation of Cellulose. III. Homogeneity of 
Product and Limit of Methylation. Wiruiam Swira Dennam 
T., 1921, 119, 77—81). 


Methylamines from Methyl Alcohol and Ammonium 
Chloride. W. D. Turner and A. M. Howatp (J. Amer. Chem. 
Soe., 1920, 42, 2663—-2665).—Methylamines are only produced in 
traces when methyl alcohol is heated with ammonia or ammonium 
chloride in steel tubes, even at 303°, but good results are obtained 
if zine chloride is used as a dehydrating agent. For example, a 
mixture of ammonium chloride (1 mol.), zine chloride (1:5), and 

f* 


i. 98 ABSTRACTS OF CHEMICAL PAPERS. 


methyl alcohol (12), heated at 303° for eight hours, gave yields of 
55:0, 7-5, and 1°86%, respectively, of mono-, di-, and tri-amines, 
calculated on the amount of ammonium chloride. The bases were 
estimated by Bertheaume’s method (A., 1910, ii, 663). 

J.C. W. 


Dimethyldiacetonalkamine [Methyl-£-dimethylaminoiso. 
butylcarbinol] and Dimethyldiacetonamine. Hans Rotrss (Ber, 
1920, 58, [B], 2203—2206).—Methyl-8-dimethylaminoisobutyl- 
carbinol (Kohn, A., 1904, i, 378) is best obtained by heating methyl- 
B-aminoisobutylcearbinol with formaldehyde and formic acid, accord. 
ing to the equation NH,*CMe,-CH,-CHMe-OH + 2CH,0+ 
2CH,0,= N Me,"CMe,*CH,"CHMe-OH + 2H,0 + 2CO,. It has b. p. 
75—-83°/21 mm., forms a benzoate, b. p. 175—180°, and may be 
oxidised by means of chromic acid to dimethyldiacetonamine, 
NMe,*CMe,*CH,*COMe. This is very volatile in ether, decom- 
poses readily on heating into mesityl oxide, forms an oxime, m. p. 
35—44°, and picrate, m. p. 154—155°, and thus conforms with 
the description given by Gétschmann (A., 1879, 1035) and Kohn 
(A., 1904, i, 18), whereas the so-called dimethyldiacetonamine 
obtained by Hess by the action of excess of formaldehyde without 
formic acid on methyl-8-aminoisobutylcarbinol could be distilled, 
and gave a picrate with m. p. 183°. Hess's product (A., 1916, 
i, 124) is probably represented by the formula 


CMe,-C 


NMe<oy,7 GOH Me. 


J.C. W. 


Constitution of Methyloxaluric Acid. Rosert Bexnreyp 
and Gustav Harter (Annalen, 1921, 422, 74—109).—The con- 
stitution of the methyloxaluric acid obtained by the oxidation of 
1:4- or 3:4-dimethyluracil is not determined by Behrend and 
Griinewald’s demonstration (A., 1902, i, 834; also Henkel, A., 
1911, i, 159) that methylparabanic acid is the intermediate pro 
duct, since this acid can yield methyloxaluric acid of the formula 
(1) NHMe-CO-NH-CO-CO,H or (II) NH,*CO-NMe-CO-CO,H. 
The authors have made several unsuccessful attempts to synthesise 
the acid, and have therefore been compelled to fall back on fission 
experiments to obtain definite evidence of its constitution. The 
fission of acetylated methyloxaluric acid by alkali would differ- 
entiate between formule (I) and (II) only if as-acetylmethylcarb- 
amide was the fission product. This, unfortunately, is not the 
case, the chief product of the action of acetic anhydride at 100° 
or at the b. p. on methyloxaluric acid being methylparabanic acid 
or acetylmethylparabanic acid, leaflets, m. p. 182—184°, but the 
fact that in the case of ethyl methyloxalurate the action of acety! 
chloride results in the formation of a little ethyl acetyloxamate and 
ethyl oxamate, together with methylparabanic acid, is some 
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evidence in favour of formula (I), since an ester of formula (11) 
would have given ethyl acetylmethyloxamate. C. S. 


Behaviour of Mercuric Fulminate with various Solvents. 
A. Lancuans (Zeitsch. ges. Schiess. u. Sprengstoffw., 1920, 15, 
219—221, 227—-229, 235—-237).—The behaviour of solutions of 
mercuric fulminate in various solvents has been investigated. In 
potassium cyanide, a small organic residue, derived from impuri- 
ties, remains. The filtrate yields pure, white fulminate on pre- 
cipitation with nitric acid. Potassium cyanide solutions are 
wistable, and, on keeping, develop a white sediment at the surface; 
the colour of the solutions changes to reddish-brown and reddish- 
violet on boiling, and, after prolonged keeping, they can no longer 
be precipitated by nitric acid. No double salts, except with 
ammonium thiocyanate, can be obtained from the solution. 
Aqueous ammonia (22%) dissolves fulminate, and yields white, 
columnar crystals on evaporation; these become opaque if treated 
with water. Complete decomposition of the solution takes place 
after twelve hours, with formation of variously coloured sediments, 
in which no mercuric fulminate can be detected; these are found 
to consist of reduction products. The ammonia solution when 
mixed with ammonium thiocyanate yields a double salt. Mono-, 
di-, and tri-methylamine dissolve mercuric fulminate, with separ- 
ation of mercury. In the first case, fern-shaped masses of needles are 
obtained on evaporation, but individual crystals are produced from 
the di- and tri-methylamine solutions; in every case, the crystals 
consist of pure fulminate. The solutions in mono- and di-methyl- 
amine decompose on keeping, and assume a dark brown and pale 
yellow colour respectively. The trimethylamine solution decom- 
poses, with separation of metallic mercury. Sodium thiosulphate 
is a solvent for fulminate, and small crystals separate from the 
solution; at the same time, solution is accompanied by decom- 
position. In aniline, fulminate dissolves without violence if the 
solvent is in excess, but metallic mercury separates, and aniline 
cannot therefore be regarded as a true solvent. On the other 
hand, with pyridine, cubical crystals of pure fulminate may be 
obtained. Water precipitates fulminate from a pyridine solution. 
The solutions are fairly stable; after keeping for twenty hours, 
the fulminate, precipitated by addition of water, although yellow, 
was still of considerable purity. Some separation of mercury 
which takes place during solution in pyridine is ascribed to its 
reaction with organic impurities, and not to decomposition of the 
fulminate itself. 

Sodium xanthate dissolves fulminate slightly and forms additive 
products; the solution decomposes on keeping. Hot acetone and 
alcohol dissolve small amounts of mercuric fulminate ; acetic esters 
dissolve only traces. In benzene it is almost insoluble; it is quite 
insoluble in chloroform, glycerol, epichlorohydrin, linseed oil, 
turpentine, and ethyl nitrate. 

fr 2 
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When a solution of mercuric fulminate in hydrochloric acid js 
titrated with potassium iodide, the mercuric iodide first dissolves, 
and is then precipitated, the demarcation being sufficiently sharp, 
By the use of a correction factor, accurate results can be obtained. 

W. J. W. 


v-Thiohydantoin. Ernst Scumipr (Arch. Pharm., 1920, 258, 
226—250).—The elimination of sulphur from y-thiohydantoin by 
means of mercuric oxide (Volhard, this Journ., 1873, 880; compare 
Maly, ibid., 1874, 684; Mulder, zbid., 1875, 446) is extremely slow, 
being incomplete even after four weeks at 100°. Oxalic acid and 
ammonia were the sole products recognised, but guanidine and 
oxalic acid are obtained when the reaction is carried out at the 
ordinary temperature for four months in presence of aqueous or 
alcoholic ammonia. Since the same products are produced, but 
more rapidly, from glycocyamidine under these conditions, the 
failure to obtain this compound from y-thiohydantoin is accounted 
for. Creatinine similarly gives oxalic acid and methylguanidine. 
By the action of ammoniacal mercuric chloride on y-thiohydantoin, 
or of ammonia on its silver salt, or on the basic lead salt 

(C,H,ON,SPb,PbO, 

yellow precipitate; compare Mulder, loc. cit.), the above products 
were obtained, with a little carbamide. This, however, pre- 
ponderates when ammonia acts on a mixture of the base with silver 
carbonate, apparently owing to the preliminary formation of 
hydantoin, since this is easily converted into carbamide and oxalic 
acid under the conditions employed. By the action of cold 
aqueous barium permanganate, there resulted carbamide, oxalic 
acid, sulphuric acid, and a sulphonic acid, C,H,O,N.S, needles 
[barium salt, (C;H,O;N,S).Ba, needles; silver salt, C,H,O,N,SAg,, 
leaflets], from which the sulphur atom is eliminated as sulphuric 
acid with considerable difficulty by hydrochloric or nitric acid. 
When thiourea is oxidised by barium permanganate (compare 
Maly, loc. cit.), the yield of carbamide is only moderate, owing to 
formation of ammonium sulphate. y-Thiohydantoin is converted 
into its oxime (Maly, loc. cit.; Andreasch, A., 1886, 226) by treat- 
ment with sodium nitroprusside and sodium hydroxide, and the 
same applies to ¢-methylthiohydantoin, but sulphur is easily 
removed from this compound in aqueous or alcoholic solution by 
the action of mercuric oxide, especially in presence of ammonia. 
Methyl- and dimethyl-y-thiohydantoins resemble the parent com- 
pound in their colour changes with sodium nitroprusside. 

An aurichloride, C,;H,ON,S,HAuCl,, yellow needles, which 
sinters at 150—160°, but does not melt at 250°, is produced when 
y-thiohydantoin is treated with gold chloride in presence of hydro- 
chloric acid. By solution in hot dilute hydrochloric acid, this 
salt is converted into a second aurichloride, C;H,ON,S,AuCl;, 
yellow, opaque crystals, which sinter without melting at 250°. 
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' Some Propionitriles with Mixed Function. Cartes 
Movrev and Rautpn L. Brown (Bull. Soc. chim., 1920, [iv], 27, 
901—909).—8-Bromopropionitrile, b. p. 92°/25 mm., D{ 1°6452, 
D® 1°6152, nm 1:1470, may readily be prepared by the action of 
hydrogen bromide on acrylonitrile. On hydrolysis with hydro- 
bromic acid it yields B-bromopropionic acid. 

a-Bromopropionitrile, b. p. 59°/24 mm., D{ 1°5808, Dj?’ 1°5505, 
n® 1°4585, is prepared by dehydrating a-bromopropionamide by 
heating it with phosphoric oxide. It gives an unstable hydro- 
bromide, CHMeBr-CN,HBr, m. p. 64—65°, which, by the action 
of water, is converted into di-a-bromopropionylimide. 

a8-Dibromopropionitrile, prepared by the action of bromine on 
acrylonitrile, has b. p. 106—107°/22 mm., D{ 2-174, D? 2-140, 
np” 15452. 

A detailed account of the preparation of 8-hydroxypropionitrile 
from ethylene chlorohydrin, and of the purification of the latter 
compound, is given. W. G. 


Preparation of certain Derivatives of cycloHexane. 
A. E, OsterBerRG and E. C. Kenpauu (J. Amer. Chem. Soc., 1920, 
42, 2616—-2626).—The preparation of cyclohexane derivatives on 
a fairly large scale is described. cycloHexane and cyclohexanol 
are produced by the reduction of benzene and phenol, respectively, 
by hydrogen at 115—120 atm. pressure in steel bombs heated at 
250°, nickel being used as a catalyst. cycloHexanone is obtained 
by oxidation of cyclohexanol with chromic acid mixture, and 
2-chlorocyclohexanone by chlorination in the presence of calcium 
carbonate and water. cycloHexylamine is prepared by reducirg 
cyclohexanoneoxime with sodium and alcohol. cycloHexene is 
prepared by distilling cyclohexanol with sulphuric acid or by treat- 
ing it with phosphorus trichloride. 2-Chlorocyclohexanol is 
formed by the action of hypochlorous acid solution on cyclohexene, 
and is readily converted by warming with alcoholic ammonia into 
2-aminocyclohexanol, rosettes, m. p. 65°, b. p. 212°/760 mm. or 
104°/7 mm. (hydrochloride, m. p. 175°; hydriodide, m. p. 187°; 
hydrobromide, m. p. 191°; carbonate, m. p. 139°; sulphate, not 
molten below 250°). 2-Chlorocycloherylamine is obtained by the 
action of phosphorus pentachloride on a dry solution of 2-amino- 
cyclohexanol in chloroform at 0°; it is a colourless oil, b. p. 85°/ 
15 mm., and forms an acetyl derivative, m. p. 88°, and a chloro- 
acetyl derivative, m. p. 111°. The last compound is converted 
into 2-chlorocyanoacetylcycloherylamine, C,H,Cl-NH-CO-CH,:CN, 
m. p. 139°, by boiling with sodium cyanide solution, and this may 
be hydrolysed to the malonic ester, and ultimately to N-2-chloro- 
cycloherylmalenamic acid, C,H,Cl-NH+CO-CH,°CO,H, m. p. 132°. 
In a similar manner are prepared 2-bromocycloherylamine, its 
hydrochloride, needles, m. p. 168°, and its acetyl derivative, m. p. 
103—104°. J.C. W. 
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Decomposition of Nitric Acid in Organic Nitrations, 
F. O. Rice (J. Amer. Chem. Soc., 1920, 42, 2665—2670).—Some 
experiments on the nitration of phenol are described, with special 
reference to the gases evolved, the fate of the nitric acid, and the 
yield of picric acid. It is found that in nitrations with more 
dilute nitric acid, as much as 25% may be reduced to nitrous oxide 
and nitrogen, the presence of iron salts accelerating this reduction. 
There is a close parallel, therefore, between the action of metals 
and phenol on nitric acid. By keeping the temperature well below 
100°, especially at the commencement of the reaction, the reduction 
to the lowest stages may be avoided, but some oxides of nitrogen 
are always produced. Best results are obtained by sulphonating 
the phenol almost to the disulphonate stage with 96% sulphuric 
acid, and then nitrating at about 30—40° with the mixed acids. 
[See also J. Soe. Chem. Ind., 1921, 100a.] J.C. W. 


The Three Tetrachlorobenzenes, Pentachlorobenzene, 
and Hexachlorobenzene; their Reaction with Sodium 
Methoxide. A. F. Hotreman (Rec. trav. chim. 1920, 39, 
736—750. Compare A., 1918, i, 216)—[With C. van oper 
Hoeven. |—1:2:4:5-Tetrachlorobenzene, m. p. 138°, may be 
obtained, together with an oily product, by the direct chlorination 
of benzene in the presence of powdered iron as a catalyst. The 
preparation is much simplified if p-dichlorobenzene is the starting 
point. Heated in a sealed tube at 180° with sodium methoxide, it 
yields 2:4 :5-trichloroanisole, m. p. 70°, together with some 2:4:5- 
trichlorophenol, m. p. 66°, giving a benzoate, m. p. 92°. 

When 2:4:6-trichloroaniline is diazotised and the product sub- 
mitted to the Sandmeyer reaction with copper sulphate, sodium 
chloride, and copper powder, 1:2:3:5-tetrachlorobenzene, m. p. 
51°, is obtained, which with sodium methoxide yields 2:3 :5-tri- 
chloroanisole, m. p. 82°, and 2:3:5-trichlorophenol, which gives a 
benzoate, m. p. 103°. When 3:4:5-trichloroaniline is diazotised 
and the product boiled with water, 3:4:5-trichlorophenol is 
obtained, giving a benzoate, m. p. 118—119°. 

[With C. van pER Hoeven and F. E. van Haerren.|—When 
3:6-dichloro-1 :2-dinitrobenzene is heated on a water-bath with 
alcoholic ammonia, 3: 6-dichloro-2-nitroaniline is obtained, and if 
this is diazotised in concentrated hydrochloric acid solution, and the 
resulting product submitted to the Sandmeyer reaction, 1:2:3:4- 
tetrachlorobenzene, m. p. 47-5°, is obtained. When this substance 
is treated with sodium methoxide, it gives 2:3:6-trichlorophenol, 
m. p. 55°, giving a benzoate, m. p. 90°, and 2:3: 4-trichloroanisole, 
which could not be obtained crystalline, but when heated with 
hydrobromic acid gave 2:3:4-trichlorophenol, isolated as_ its 
benzoate, m. p. 141°. The last phenol was also obtained from 
2:3:4-trichloroaniline by diazotisation and subsequent decom- 
position of the diazo-compound, 

[With C. van per Hoeven.|—By diazotisation of 2:3 :5:6-tetra- 
chloroaniline, the product being submitted to the Sandmeyer reac 


Ons, 
Some 
ecial 
| the 
more 
xide 
tion. 
etals 
elow 
tion 
ogen 
ting 
uric 
cids. 
V. 


ORGANIC CHEMISTRY. i. 103 


tion, pentachlorobenzene, m. p. 86°, was obtained. When this 
empound is treated with sodium methoxide, it yields 2:3:5:6- 
tetrachlorophenol, m. p. 115°, giving a methyl ether, m. p. 88°, 
together with some 2:3:4:5-tetrachlorophenol, isolated as its 
benzoate, m. p. 110°. 

Hexachlorobenzene, m. p. 226°, was best obtained by the further 
chlorination of the oily by-product obtained in the preparation 
of 1:2:4:5-tetrachlorobenzene (see above). With sodium meth- 
oxide it gave pentachloroanisole, m. p. 186°. 

The reactivity of the chlorobenzenes with sodium methoxide 
increases With the number of chlorine atoms in the molecule, reach- 
ing a maximum with 4 atoms present, and then diminishing 
slightly. The chlorine atoms in the meta-position to other chlorine 
atoms are most readily replaced in this reaction. * W. G. 


The Replacement of Halogen attached to a Ring Carbon 
Atom by other Substituents. II. Replacement of Halogen 
by OH, SH, and SeH. Kart W. Rosenmunp and HERBERT 
Harms (Ber., 1920, 58, |B], 2226—2240. Compare A., 1920, i, 44). 
—Copper is found to be an active catalyst in promoting the con- 
version of aromatic halogen compounds into phenols, by means of 
neutral salts of weak acids, and in the replacement of halogen by 
sulphur and selenium by means of thiocyanates or selenocyanates. 

Replacement of Halogen by Hydroxyl.—When the halogen com- 
pound is heated with the salt of a weak acid, a phenol ester is 
formed, which is then hydrolysed, and provided that an alkali is 
present to neutralise the liberated acid, the process continues to the 
end. Thus, potassium o-chlorobenzoate, when heated with sodium 
acetate, water, and a trace of cupric acetate at 140—150°, gives an 
83% yield of salicylic acid, or with borax instead of sodium acetate, a 
55% yield. If fused with a low-melting mixture of potassium and 
sodium acetates (2:1°4, m. p. 226°) and a trace of copper bronze, at 
%45—255°, the product is, however, o-phenoxybenzoic acid. Sodium 
obromobenzoate also yields salicylic acid when heated with sodium 
8-naphthalenesulphonate, water, and copper powder under reflux, 
the mixture being kept neutral by the occasional addition of sodium 
carbonate. Bromobenzene gives a 50% yield of phenol when heated 
with sodium acetate, water, alcohol, cupric acetate, and calcium 
carbonate at 220—280°, or a 25% yield if borax is substituted for 
the sodium acetate and calcium carbonate. 

Replacement of Halogen by Sulphur—When bromobenzene, 
cuprous thiocyanate, and pyridine are heated at 180°, the chief 
preducts are benzonitrile and diphenyl mono-, di-, and tri-sulphides. 

p-Bromotoluene, cuprous thiocyanate, and moist pyridine, when 
heated at 220—250°, yield p-toluonitrile and di-p-tolyl mono- and 
tri-sulphides. The disulphide so readily changes into mono- and 
tri-sulphides when heated that it cannot be isolated. o-Bromo- 
toluene gives o-toluonitrile, and di-o-toly] mono- and tri-sulphides. 
In these experiments the trisulphides were not isolated as such, but 
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the mixtures containing them were treated with zinc dust and 
aqueous alcoholic hydrogen chloride until the trisulphides wer, 
reduced to mercaptans, when the products were dissolved in chloro. 
form and the solutions were shaken with sodium hydroxide {o 
separate the thiols from the mono-sulphides. 

In a similar manner, o-chlorobenzoic acid has been converted into 
2:2!/-dicarborydiphenyl sulphide [diphenyl-sulphide-di-o-carbozylic 
acid|, S(C,H,-CO,H),, m. p. 230°. o-Bromobenzoic acid, however, 
is more reactive, and when dissolved in 0°5NV-sodium hydroxide and 
boiled with potassium thiocyanate and copper powder, yields 
diphenyl-disulphide-di-o-carboxylic acid, S8.(CysHyCO,H)., m. p. 
288°5°. p-Bromobenzoic acid, on the other hand, does not suffer 
change under these conditions, but when a solution in sodium 
hydroxide is heated with potassium thiocyanate, cuprous thio 
cyanate, and a little barium peroxide (to oxidise the thiol) at about 
200°, 4:4/-dicarboxydiphenyl sulphide [diphenyl-sul phide-di-p-carl- 
oxylic acid), m. p. 315°, and diphenyl disulphide are formed. 

a-Bromonaphthalene and 2-bromoanthraquinone give chiefly di- 
naphthyl sulphide and di-2-anthraquinonyl! sulphide respectively. 

The reactions appear, therefore, to be rather complex. It may be 
assumed that the primary product is the thiocyanate, RX > 
R-SCN. This may lose sulphur, especially in the cases where dry 
pyridine is the medium, or be hydrolysed to the thiol, R-SCN+ 
2H,O —> R:SH+CO,+NH;. The thiol may then be oxidised to 
a disulphide, although in the case in which barium peroxide was 
added to help this it had the effect of causing de-carboxylation, or 
the thiol may react with unchanged halogen compound to give a 
sulphide. The disulphides, furthermore, may decompose into mono- 
and tri-sulphides. 

Replacement of Halogen by Selenium.—o-Bromobenzoic acid, 
neutralised by sodium hydroxide and heated with potassium seleno- 
cyanate and copper powder at 150°, gives diphenyl]-diselenide-di-- 
carboxylic acid, m. p. 296—-297° (Lesser and Weiss, A., 1912, i, 643). 

J.C. W. 


Ethylenic Isomerism of the w-Brominated Styrenes. 
Cuartes Durratsse (Compt. rend., 1921, 172, 67—69. Compare 
this vol., i, 17).—It is shown that the two stereoisomeric w-bromo- 
styrenes (/oc. cit.), having m. p.’s 7° and —7° respectively, are very 
sensitive to light. If freely exposed to light in separate tubes or 
mixed together in equal parts in a third tube, the contents of all 
three tubes rapidly reach a constant m. p. of +2°. It should be 
noted that in the case of the isomeride, m. p. 7°, the m. p. steadily 
falls to 2°, whereas with the isomeride, m. p. —7°, the m. p. first 
falls very gradually to —9°, then very suddenly to — 20°, and then 
rises rapidly to +2°. Although the isomeride, m. p. 7°, is the more 
stable, it is the one which is the more sensitive to light. This effect 
of light explains the difficulties which some authors have had in 
preparing pure w-bromostyrenes. W. G. 
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The Bromine Compounds of Phenanthrene. I. HeErsert 
Henstock (T., 1921, 119, 55—61). 


Three New Hydrocarbons, Leucacene, Rhodacene, and 
Chalkacene. Karot DziewoNskt [with J. Popaorska, Z. 
LeMBERGER, and J. Suszxa] (Ber., 1920, 53, [B], 2173—2192).—-A 
modified and extended account of work published in Bull. Acad. Sct. 
Cracow, 1916, 159. When acenaphthene is distilled through a red- 
hot tube, the chief product is acenaphthylene (IV), but the distil- 
late also contains a number of sparingly soluble, multi-nuclear 
hydrocarbons. Three of these, colourless leucacene (I), violet rhod- 
acene (II), and bronze-red chalkacene (III), are now described, their 
relationships to each other and to acenaphthene being given in the 
following scheme: 


2 

—> 30,H,+H, + 
~-CH, 
/ 2 


(') When heated at above 200°, (1) —> (II) —> (III). 

Leucacene (peri-diacenaphthylenerhodacene) (1) forms colourless 
platelets or silky needles, m. p. 250°, and crystallises from benzene 
as the compound, 4C 4H ,5CgH,s. When heated at 175° under 
reduced pressure it decomposes into acenaphthylene and rhodacene. 
It becomes pink on exposure to the air, gives striking colour changes 
when treated in chilled solutions with bromine or nitric acid, and 
yields naphthcic acid on oxidation with chromic acid. 

Rhodacene (quinonoid-peri-dinaphthylenenaphthalene) (II) is 
best obtained by boiling a 4% solution of leucacene in nitrobenzene 
for about ten minutes, cooling the dark bluish-red liquid, filtering, 
concentrating the solution by distillation under reduced pressure, 
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and adding alcohol, when it is precipitated as a dark violet, micro. 
crystalline powder, resembling methyl-violet. It has m. 
338—340°, and its solutions in benzene hydrocarbons resemble those 
of the finest red phthaleins, exhibit’ brilliant red fluorescence, and 
have absorption bands at A=575—555 up, 535—510 pp, 495—475 Mu, 
and 460—445 uu. When the solutions are exposed to bright light 
they soon become orange-yellow, and this is also the result of con- 
tinuing the boiling of a solution of leucacene in nitrobenzene, 
isomerisation to the more stable chalkacene taking place. 

Chalkacene (benzenoid-peri-dinaphthylenenaphthalene) (III) is 
found in the fractions of the distillate of acenaphthene which are 
least soluble in benzene, and may be extracted from this residue by 
boiling cumene. It is best obtained from leucacene as above, and 
separates from the fluorescent, bronzy solution in nitrobenzene as 
coppery-red, glistening, flat needles or tablets, m. p. 358—360°. 
The dilute solutions show absorption bands at A=565—535 pp and 
525 wp ultra-violet. 

Other hydrocarbons may also be isolated by manipulation with 
various solvents, including “ polyacenaphthylene,” Cog,H 75, a colour- 
less powder, m. p. above 330°, and three “ chromacenes,” a-, dark 
red, m. p. 240°; B-, brownish-red, m. p. about 265°; and y-, black, 
m. p. above 400°. These have yet to be investigated. J.C. W. 


Abnormal Aniline Salts. Hs. Manpat (Ber., 1920, 53, [B}, 
2216—2218).—When a solution of aniline hydrochloride in hot 
aniline is cooled, slender crystals of a compound, 2NH,Ph,HCI, are 
deposited, which part with the excess of base gradually at 18° or on 
solution in water. A salt, 7NH,Ph,HBr, may also be isolated. 

J.C. W. 


Methyl Dimethylaminobenzenesulphonates, and_ the 
Nitrosation of N-Methylanilinesulphonic Acids in the 
Nucleus. J. Hovsen and G. Scurermer (Ber., 1920, 53, [B), 
2346—2351).—When aniline-o-sulphonic acid is dissolved in sodium 
carbonate and shaken with methyl] sulphate it yields o-methylamino- 
benzenesulphonic acid, decomp. 220°, but when boiled with methyl 
sulphate alone it gives methy] o-dimethylaminobenzenesulphonate, 
NMe,°C,H,*SO,Me, colourless needles. Methyl m-dimethylamino- 
benzenesulphonate, from metanilic acid, and methyl p-dimethyl- 
aminobenzenesulphonate, from sulphanilic acid, also crystallise well, 
but have no definite m. p. or decomposition point. 

When carefully treated with powdered sodium nitrite in concen- 
trated hydrochloric acid, o-methylaminobenzenesulphonic acid yields 
the yellow hydrochloride of 5-nitroso-2-methylaminobenzenesulph- 
onic acid, which may be converted into metallic salts of the free 
acid. The ammonium salt forms dark bluish-green leaflets; the 
sodium and potassium salts are similar, and the barium salt crystal- 
lises in well-developed, pale green needles. When dissolved in 
sodium hydroxide, the ammonium salt immediately evolves methyl- 
amine, and the solution changes gradually from reddish-yellow to 
deep red. J.C.W 
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2:4: 6-Trinitrotolylmethylnitroamine. Oscar Listx Brapy 
and Wiiit1amM Howreson Grsson (T., 1921, 119, 98—104). 


Chemical Constitution and Rotatory Power. V. Deriv- 
atives of a-Anisylethylamine [a-»-Methoxyphenylethylamine]. 
Mario Bertr and Assunta CapacciOL1 (Gazzetta, 1920, 50, 
ii, 276—28C).—The compounds formed by condensation of d-a-p- 
methoxyphenylethylamine (Betti and Del Rio, A., 1912, i, 347) with 
various aldehydes have been prepared and their rotatory powers 
measured in benzene solution at 18—20°. The benzylidene deriv- 
ative forms a dense, yellow oil; the salicylidene derivative, 
CjgH,,O.N, silky, yellow crystals, m p. 66°, [a], —139°76°; 
the 5-bromosalicylidene derivative, C,,H,,O,NBr, pale yellow 
needles, m. p. 116—117°, [a], —34°73°; the p-dimethylamino- 
benzylidene derivative, C,,H,,ON,, yellow needles, m. p. 105°, 
ja], —170°21°; the vanillylidene derivative, white needles, m. p. 
130—-131°, almost insoluble in benzene; the p-hydroxybenzylidene 
derivative, brown crystals, m. p. 162—163°; the 5-nitrosalicylidene 
derivative, yellow, shining needles, m. p. 106—107°, [a], —4°00°; 
the 3-nitrosalicylidene derivative, a brown resin. With the other 
aldehydes employed, d-a-p-methoxyphenylethylamine forms con- 
densation products which are viscous and non-crystallisable. 

These results are in accord with those previously obtained (A., 
1907, ii, 661, 726; A., 1916, ii, 279). As the acid character of the 
phenyl group of the aldehyde is gradually increased by the introduc- 
tion of substituents, so the specific rotation of the condensation 
product formed with d-a-p-methoxyphenylethylamine becomes 
diminishingly negative in value. A compound containing a more 
acid residue than the 5-nitrosalicylidene residue would probably 
exhibit a positive rotation. 


Chemical Constitution and Rotatory Power. Aldehydo- 
amino-derivatives of «-Aminophenyl-a-naphthylmethane. 
Sercio Bertincozzi (Gazzetta, 1920, 50, ii, 281—284).—-Condensa- 
tion products have been obtained by the interaction of d- and /-a- 
aminophenyl-a-naphthylamines (A., 1920, i, 480, 670) with various 
aldehydes. The optical rotations were measured in benzene solution 
at about 20°. 

The p-dimethylaminobenzylidene derivative of the levo-base, 
CysHo,No, forms straw-yellow, shining scales, m. p. 198—199°, 
[a], +222°62°; the anisylidene derivative of the dextro-base, 
C,;H.,ON, tufts of white needles, m. p. 124—125°, [a],, —180-92°; 
the benzylidene derivative of the dextro-base, C,,H,,.N, minute, 
white prisms, m. p. 107—108°, [a], —162°94°; the p-chlorobenzyl- 
idene derivative of the levo-base, C,,H,,NCl, a white, microcrystal- 
line powder, m. p. 110—111°, [a],, + 138°97°; the o-chlorobenzyl- 
ene derivative of the levo-base, shining, white scales, m. p. 124°, 
[a], +130°37°; the o-nitrobenzylidene derivative of the levo-base, 
C4H,,0.N., lemon-yellow, shining needles or scales, m. p. 100—101°, 
|a|,, + 72°13°; the 3-nitrosalicylidene derivative of the levo-base, 
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C,,H,,0,;N,, orange-yellow, silky needles, m. p. 157—158° 
ja], + 171°89°. 

These results obtained are in full accord with those given by Betti 
and his collaborators (A., 1907, ii, 661, 726; preceding abstract) 
for the corresponding derivatives of a-aminophenyl-af-hydroxy. 
naphthylmethane, the molecular rotations being in the same order 
in the two series of derivatives. In each case an exception is fur. 
nished by the 3-nitrosalicylidene derivative, which is intensely 
yellow, and, according to Hantzsch, contains the o-nitrosalicylidene 
residue in the pseudo-phenolic form, :CH-< \ ; thus, the 

CO NO-OH 
salicylic hydroxy] is lacking, and the grouping :NO-OH occupies the 
meta-position, in which the electronegative influence is weakest 


(Betti, Joc. cit.). a. & FP. 


Preparation of Methyl Derivatives of the Xylidines and 
Naphthylamines by Catalysis. ALtpHonsr Maivne and F, ps 
Gopon (Compt. rend., 1920, 171, 1154—1155)—When the xyl- 
idines or naphthylamines in the form of vapour are passed along 
with methyl] alcohol vapour over aluminium oxide at 360—380°, in 
all cases a mixture of mono- and di-methy! derivatives is obtained, 
the whole of the primary base being methylated. W. G. 


Hypnotics. Jos Puyatand(Muiie) Montaene (Bull. Soe. chim. 
1920, |iv], 27, 857—-862).—The authors have prepared a number of 
urethanes, in which either a chlorine atom or a phenyl group has 
been introduced, with a view to a study of their hypnotic proper- 
ties. The urethanes of the type CH,Cl-CH,-CHR-O-CO-NH, have 
been prepared from the chlorohydrins by the action of carbonyl 
chloride followed by that of ammonia. The alcohols corresponding 
with the urethanes of the type CHPhR:O-CO-NH, were prepared 
either by reducing the corresponding ketones or by the action of 
benzaldehyde on the organo-magnesium compounds, or by the action 
of aldehydes cn magnesium phenyl bromide. Ethylchloroethylcar- 
binylurethane has m. p. 68°; chloroethylpropylcarbinylurethane, 
m. p. 68°; phenylmethylcarbinylurethane, m. p. 78°; phenylethyl- 
carbinylurethane, m. p. 89°; phenylpropylcarbinylurethane, m. Pp. 
80°; phenylbutylcarbinylurethane, m. p. 75°; ethylvinylcarbinyl- 
urethane, m. p. 73°; phenylvinylcarbinylurethane, m. p. 146°; 
y-chloro-a-ethoryisopropylurethane, m. p. 50°, b. p. 175°/12 mm.; 
a-phenoxy-y-ethoryisopropylurethane, m. p. 72°; chloroethyl- 
urethane, m. p. 76°; and cycloherylurethane, m. p. 110°. W.G. 


The Ketimines. (nHartes Moureu and Grorces MIGNoNAC 
(Ann. Chim., 1920, [ix], 14, 322—359).—A full account of work 
already published (compare A., 1913, i, 873; 1914, i, 830, 1075; 
1919, i, 447; 1920, i, 442). W. G. 


Tri-o-anisyltelluronium Salts. Kari Leperer (Ber., 1920. 
53, [B], 2342—2346).—These salts are obtained by the action of 
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magnesium o-anisyl bromide on tellurium tetrachloride, the crude 
product being conveniently purified in the form of the iodide. 7'ri- 
vanisyltelluronium iodide, Te(C,H,OMe)sI, forms long, asbestos- 
like fibres, m. p. 190° (turbid), 191—192° (clear), crystallises from 
water with 2H,O, m. p. 126—127°, and gives a mercuri-iodide, m. p. 
234—235°. The chloride, obtained by boiling the iodide solution 
with silver chloride, crystallises in silky needles with 4H,O, m. p. 
112°, or felted needles with 1 EtOH, m. p. 114° (175—176° if slowly 
heated), and forms a mercurichloride, m. p. 244—245°. The 
bromide, m. p. 202—203°, obtained from the chloride by means of 
potassium bromide, crystallises in silky masses with 2H,O, m. p. 
112°, or in floceulent masses with 1EtOH, and forms a mercurt- 
bromide, m. p. 218°. The picrate has m. p. 169—170°. J. C. W. 


The Acid and Poly-acid Salts of Monobasic Acids ; Mono- 
otassium and M*onolithium Dibenzoates. Pui.ippr 
LanpRIEU (Compt. rend., 1920, 171, 1066—1067).—Potassium gives 
a potassium dibenzoate, C,H,-CO,K,C,H,°CO,H, and lithium gives a 
lithium dibenzoate, C,H;-CO,Li,C,H,-CO,H. The curves represent- 
ing the composition of the mother liquors are practically the same 
for the three alkali benzoates, although the only acid sodium salt 
existing at the ordinary temperature is the tribenzoate, whilst the 
oly acid salts of potassium and lithium under the same conditions 
are the dibenzoates. W. G. 
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Sweetness of ‘‘ Saccharin’’ and ‘‘ Dulcin.’’ Txezopor Pau 
(Chem. Zeit., 1921, 45, 38).—The sweetness of “saccharin” is 
increased by the addition of ‘ dulcin,” which, by itself, has a lower 
sweetening property. For instance, a mixture of 280 mg. of “ sac- 
charin’”’ and 120 mg. of “dulcin ” dissolved in 1 litre of water has 
the same sweetness as 535 mg. of “saccharin” dissolved in 1 litre 


of water. W. P. S. 


Formation of Derivatives of Tetrahydronaphthalene from 
yPhenyl Fatty Acids. Grorce Armand Roperr Kon and 
ArnoLp Stevenson (T., 1921, 119, 87—94). 


Nitrososalicylic Acid and WNitrosoanthranilic Acid. 
J. Housen and G. Scurerser (Ber., 1920, 58, [B], 2352—2362).— 
V-Methylanthranilic acid is nitrosated by adding powdered sodium 
nitrite to a chilled solution in a mixture of pure sulphuric and acetic 
acids, 5-nitroso-2-methylaminobenzoic acid being deposited in the 
form of a yellow hydrogen sulphate, 

CO,H-C,H,(°N-OH)(:NMe),H.SO,. 
Methyl 5-nitroso-2-methylaminobenzoate (A., 1909, i, 646) and the 
ethyl ester (7bid.) are obtained in better yields than before by shak- 
ing the V-methylanthranilates with sodium nitrite and concentrated 
hydrochloric acid in stoppered bottles. These esters are converted 
into the 5-nitrososalicylates by distillation in steam from their solu- 
tions in dilute sulphuric or phosphoric acid, the new esters condens- 
ing in the receiver ; the methyl ester forms blue cubes or octahedra, 
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ra. p. 89—90°, and the ethy/ ester large, blue needles, m. p. 47—48° 
whilst their ammonium salts are green and give reddish-brown 
solutions in water. 

The nitrososalicylic acid and its esters are converted into the 
corresponding nitrosoanthranilates by melting with ammonium ace. 
tate (10 parts), chloride (5 parts), and carbonate (a trace). Methyl 
5-nitrosoanthranilate, NO-*C,H,(NH,)*CO,Me, crystallises from 
water in long, dark green needles, or sublimes as pale green needles, 
m. p. 167—168°; the ethyl ester forms small, green needles with 
violet-blue shimmer, m. p. 139°; whilst the free acid is a pure green 
substance which can only be kept as a hydrochloride, 

NO-C,H,(NH,)-CO.H,HC1,H,0, 


pale yellow needles, or pale green ammonium salt. J.C. W. 


The Fluorene Series. III. Derivatives of Ethyl Dibromo. 
fluoreneglyoxylate. Aporr Sircrirz (Ber., 1920, 53, [By, 
2241—2249. Compare A., 1920, i, 27, 605).—Ethyl 2: 7-dibromo- 
fluorene-9-glyoxylate, obtained by the action of ethyl oxalate on 
2:7-dibromofluorene in the presence of sodium ethoxide, forms an 
oxime, hard prisms, m. p. 226—228° (decomp.), and a phenyl- 
hydrazone, pale yellow needles, m. p. 182—-183° (decomp.). The 
methyl ester crystallises in yellow needles, m. p. 153—154°, and 
yields a benzoyl derivative, canary-yellow needles, m. p. 174—175°, 
an oxime, felted needles, m. p. 209—210° (decomp.), and a pheny/- 
hydrazone, pale yellow needles, m. p. 188—189° (decomp.). The 
free 2:7-dibromofluorene-9-glyoxylic acid (1) is obtained by warm- 
ing the ester with 10% potassium hydroxide for a few minutes; it 
crystallises in thin, orange-yellow needles, m. p. 243° (decomp.), 
and forms a phenylhydrazone, slender, lemon-yellow needles, m. p. 
211—212° (decomp.). 

C.H,Br 
C,H,Br 


C,H,Br 


H-co- “CO : 
>CH:-CO-CO,H GnBoet CH(OH)-CO,H 


(L.) (II.) 
C,H.Br 
pe CH-CO,H. 

OHeBr7 . . 


(IIZ.) 


The esters are reduced by means of amalgamated aluminium and 
water to esters of 2:7-dibromofluorene-9-glycollic acid (II); the 
methyl ester forms colourless needles, m. p. 108°, and the ethyl 
ester nodules of rods, m. p. 119—120°. When boiled with 
potassium hydroxide, these esters give rise to 2:7-dibromodt- 
benzofulvene-w-carborylic acid (111), which crystallises in brilliant, 
deep orange needles, m. p. 263° (decomp.), and forms yellow esters 
(methyl, m. p. 152—153°; ethyl, m. p. 172—173°). The fulvene 
derivative is reduced by zinc dust and ammonia to 2:7-dibromo 
fluorene-9-acetic acid, stout prisms, m. p. 193—194°, the esters of 
which are also obtained by the action of aluminium amalgam on 
the fulvenoid esters (methyl, spikes, m. p. 122—123°; ethyl, 
rhombic leaflets, m. p. 94—95°). 
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The hydrogen atom in position 9 of the original ester is replace- 
able by sodium, and the compound reacts with a variety of halogen 
compounds in the usual way. By boiling the products with 
potassium hydroxide, 9-alkyl derivatives of 2: 7-dibromofluorene 
are obtained. Thus, using ethyl bromoacetate, the above 
2:7-dibromofluorene-9-acetic acid may be obtained, and from ethyl 
Bbromopropionate, B-2:7-dibromofluorene-9-propionic acid, which 
erystallises in rosettes of needles, m. p. 183—184°. In a similar 
manner may be prepared 2:7-dibromo-9-methylfluorene, glistening 
leaflets, m. p. 137—138°, 2:7-dibromo-9-ethylfluorene, m. p. 
30—81°, and 2:7-dibromo-9-benzylfluorene, shimmering leaflets, 
m. p. 126—127°. It is much more convenient to prepare the 
last, however, by reducing 2:7-dibromo-9-benzylidenefluorene with 
aluminium amalgam in moist ether, and in this way 2:7-dibromo- 
I-p-methylbenzylfluorene, m. p. 141—142°, 2:7-dibromo-9-o- 
chlorobenzylfluorene, m. p. 117°, 2:7-dibromo-9-p-chlorobenzyl- 
fuorene, m. p. 150°, 2:7-dibromo-9-p-methoxybenzylfluorene, 
mp. 144—145°, and 2:7-dibromo-9-furfurylfluorene, m. p. 
110—111°, have been obtained. 

Other products derived from the sodium salt of the dibromo- 
fluoreneglyoxylate are as follows. By means of w-bromoacetophen- 
one, 2: 7-dibromo-9-phenacylfluorene, long, glistening needles, m. p. 
183—184°; with a- and B-naphthylmethyl bromides, 2 : 7-dibromo- 
9-a-naphthylmethylfluorene, m. p. 167—168°, and 2:7-dibromo- 
9-B-naphthylmethylfluorene, m. p. 145—146°; with 9-bromo- 


fuorene, 2:7-dibromo-9 :9/-difluorenyl, m. p. 269—270°; and with 
iodine, 2:2’:7:7/-tetrabromo-9:9/-difluorenyl, m. p. 317—318° 
(Schmidt, A., 1912, i, 179, gave m. p. 284°). 

The red product described in the previous communication is 
2:7:2!:7!-tetrabromo-ab-dibiphenylene-A*y-butadiene, 


C.H,Br H,Br 

16 3 yi H: : ie 8 . 

Gu.Br7° OH-CH-O< e6H,Br 
and has now been obtained in red needles, m. p. above 320°, by 
shaking a hot solution of dibromofluorene and sodium in alcohol 
with air for a few days. J.C. W. 


Synthesis of y-Coccinic Acid and Attempt to Synthesise 
Cochenillic Acid. C. A. Scuieussner and H. VoswincKEL 
(Annalen, 1921, 422, 111—133).—Fritsch’s method of intro- 
ducing the carboxyl group into the nucleus of aromatic hydroxy- 
acids by means of chloral hydrate and sulphuric acid (A., 1897, 
, 68) has hitherto always been applied to the methylated hydroxy- 
ester, and in no case has it been possible to eliminate the methyl 
from the methoxy-group in the product of the reaction. The 
authors now show that, under suitable conditions, the free hydroxy- 
acids can be utilised in the reaction. A solution of 5-hydroxy-p- 
toluic acid and chloral hydrate in concentrated sulphuric acid is 
poured into ice-water after two or three days, whereby are 
obtained a precipitate of 6-hydroxy-4-methyl-2-trichloromethyl- 
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phthalide, OH-C,H,Me< CB (CCls) >O, m. p. about 300°, and a 


solution of BBB-trichloro-a-5-hydroxy-4-carboxy-m-tolylethy] 
alcohol [6-hydroxy-4-methyl-2-tri-B-chloro - a - hydroxyethyl benzoic 
acid|, CO,H-C,H,Me(OH)-CH(OH)-CCl,, needles with 1H,O, m. p. 
208°. The former is converted into the latter by boiling water, 
and each is converted into the other by renewed treatment with 
chloral hydrate and sulphuric acid. By digesting the former with 
10% sodium hydroxide at about 30°, or the latter with 5% sodium 
hydroxide at 50°, and then acidifying with hydrochloric acid, 
3-hydroxy-2-carboxry-5-methylmandelic acid, 
CO,H-C,H,Me(OH)-CH(OH)-CO,H, 
faintly yellow needles, m. p. 204° (decomp.), is obtained (in the 
former case, 2:6-dihydroxy-4-methylphthalide, 
: CH(OH) 
OH-C,H,Me< oo. >0, 
yellow, microscopic leaflets, m. p. 276° [decomp.], is obtained as a 
by-product), which is oxidised to y-coccinic acid (3-hydrory-i- 
methylphthalic acid), thin leaflets, m. p. 226—228° after sintering 
at about 215°, by alkaline 3% permanganate solution. y-Coccinic 
acid develops an intense reddish-violet coloration with alcoholic 
ferric chloride, yields an anhydride, C,H,O,, faintly yellow needles, 
m. p. 209°, an acetyl derivative, C,,H,,O,, faintly yellow prisms, 
m. p. 196°, an anhydride of the acetyl derivative, C,,H,O,, leaflets, 
m. p. 200°, a l-ethyl 2-hydrogen ester, C,,H,.0;, needles wit 
4H,O, m. p. 224° (decomp.), and a methyl ether, m. p. 202° 
(Meldrum, T., 1911, 99, 1720, gives m. p. 200°). An attempt to 
synthesise cochenillic acid by treating y-coccinic acid with chloral 
hydrate and concentrated sulphuric acid was _ unsuccessful, 
y-coccinic acid being recovered mainly unchanged, and only 8% of 
a chlorine-containing product being obtained. C. S. 


Bile Salts. VI. Contributions to the Decomposition of 
Deoxybilianic Acid. Heinrich WIELAND and ALBERT 
KULENKAMPFF (Zeitsch. physiol. Chem., 1920, 108, 295—305. 
Compare A., 1916, i, 710; 1917, i, 685; 1919, i, 572, 576).— 
Deoxybilianic acid (cholanic acid), C,,H,,0;, prepared by treating 
deoxycholic acid with fuming nitric acid, is separated from the 
iso-acid by extracting the latter with boiling alcohol; it has m. p. 
293—295°, [a] +93-7° in alcohol. The ethyl ester gave m. p. 
127—128°. The barium salt was also prepared. isoDeoxybilianic 
acid shows m. p. 247—-248°. Pyrodeozybilianic acid, 

Co3H3,0,,H,0, 
prepared by distilling deoxybilianic acid at 300° under diminished 
pressure, crystallises from alcohol in shining leaves, m. Pp. 
197—198°, [a]i}+178°3° in absolute alcohol. It is a diketomono- 
carboxylic acid. The methyl ester with m. p. 147° was prepared. 
An acid, Cys,Hs,0,, is obtained from the pyrodeoxybilianic acid by 
oxidising it with potassium permanganate. This acid crystallises 
from alcohol in branched, radiating leaves, m. p. about 216°, 
decomposing at 240°, [a],, + 181°35° im alcohol. It also is a diketo- 
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arboxylic acid. Pyroisodeorybilianic acid, prepared by distilling 
isodeoxybilianic acid, crystallises in forms resembling those of 
pyrodeoxybilianic acid, m. p. 216—217°. The bariwm salt was 
obtained as slender needles. The oxidation of pyroisodeoxybilianic 
acid has not yielded any definite results. . 8. Z. 


Bile Salts. VII. Choloidanic Acid. Hetnrich Wir.anp 
(deitsch. physiol. Chem., 1920, 108, 306—330).—Choloidanic 
acid, CosHy,0,), prepared by treating deoxycholic acid with 
nitric acid (D _ 1°4), crystallises from glacial acetic acid 
in shining, broad needles, which sinter at 290°, evolves gas 
at 306°, and melts at 314°, [a]f’+40°19° in alcohol. From 
deoxybilianic acid, choloidanic acid is also obtained by treatment 
with nitric acid (D 1°4). Very pure cholic acid, on the other hand, 
does not yield choloidanic acid on oxidation with nitric acid. It 
is assumed that the choloidanic acid previously obtained by other 
investigators in this way was due to impurity of the cholic acid 
enployed. The diethyl ester of choloidanic acid, C,,.H,,0O,), was 
also prepared. The pentamethyl ester, Co9Hy0,), was obtained 
by decomposing the silver salt with methyl iodide, and has m. p. 
99—90°, and [a] j*°+50°5° in alcohol, + 77°53—80°58° in benzene. 
Pyrocholoidanic acid, Cy3Hg.0,, prepared by distilling choloidanic 
acid (as in the preparation of pyrodeoxybilianic acid, see preceding 
abstract), is dimorphic, and separates from glacial acetic acid 
either as voluminous, silky needles or as shining platelets. It melts 
at 222°, and has [a]j} +52°16° in alcohol. A_ ketotricarboxrylic 
acid, Cy3H,,0,, obtained on boiling pyrocholoidanic acid with a 
small excess of V/10-alkali hydroxide, crystallises in voluminous 
needles, m. p. 263°. w-Choloidanic acid, CygHg:Og, obtained from 
the mother liquors in the preparation of choloidanic acid from 
deoxycholic acid, crystallises in long, silky needles, decomp. 301°, 
aj) +9°78° in alcohol. The tetramethyl ester, CygH,O,, forms 
nodules, m. p. 132°. Ss. 8. Z. 


Oxidation of Anisaldoxime. Anisaldoxime Peroxide. 
Paut Rosin (Compt. rend., 1920, 171, 1150—1153).—Like benz- 
aldoxime (compare A., 1919, i, 592), anisaldoxime is oxidised by 
iodine and sodium carbonate to give anisaldoxime peroxide. 
When this peroxide is further oxidised by the same oxidising agent, 
it gives dianisenyloxyazoxime (annexed formula), long, silky, 

colourless needles, m. p. 182°, 

’ ae . dianisenylazoxime, long, silk 

ae CoH, CSon7e C,H,OMe needles, m. p. 1350 a 

O aldehyde, anisonitrile, and 

anisic acid. When boiled with 

benzene, anisaldoxime peroxide is decomposed, giving anisaldoxime 

and dianisenyloxyazoxime. These then react to give anisaldehyde 

and dianisenylazoxime, and, at the same time, a portion of the 
oxyazoxime is hydrolysed, giving anisonitrile and anisic acid. 

Piperonaldoxime gives results comparable with those from benz- 
aldoxime and anisaldoxime. W. G. 
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The Catalytic Hydrogenation of Suberone. 
Gopcenor (Compt. rend., 1920, 171, 1387—1389).—When 
suberone is acted on by hydrogen in the presence of reduced nicke| 
at 175°, it is almost entirely converted into suberol. If the 
hydrogenation is carried out at 240°, suberol is obtained, along 
with some unchanged suberone, but there is no indication of any 
isomerism to a six-carbon ring compound, such as has been reported 
for cycloheptane (compare Willstatter and Kametaka, A., 1908, 
i, 401). W. G. 


The so-called true Dibenzoylmethane of J. Wislicenus. 
CuarLes Durraisse (Compt. rend., 1920, 171, 1062—1065).— 
Wislicenus (A., 1900, i, 37) obtained a phenyl bromostyry! 
ketone, m. p. 44°, to which he assigned the constitution 

CPhBr:CH:COPh. 
By the addition of hydrogen bromide to benzoylphenylacetylene, 
the author obtains an isomeride, m. p. 42°. By the addition of 
bromine, these two isomerides give tribromo-compounds, having 
m. p.’s 103—104° and 98-—99° respectively. It is shown, further, 
that the phenyl bromostyryl ketone, m. p. 44°, when heated with 
powdered sodium hydroxide, gives benzoic acid and w-bromo- 
styrene. The author considers that the constitution given by 
Wislicenus for his bromo-compound is incorrect, and that it should 
have the constitution CHPh:CBr-COPh, whilst the new isomeride 
has the constitution CPhBr:CH-:COPh. As a result of this, the 
compound derived from phenyl bromostyryl ketone by Wislicenus, 
and described by him as dibenzoylmethane, is really benzoylphenyl- 


COPh:-CH— 
a7 O- W. G. 


1 : 5-Dimethyl-1-dichloromethyl]-A’ :’-cyclohexadiene-2-one. 
K. von Avuwers and K. Ziecier (Ber., 1920, 58, [5}, 
2299—2304).—A number of chlorinated hydroaromatic ketones of 
the para-series have been obtained by the action of chloroform on 
phenols in alkaline solution, but only one member of the ortho- 
series, namely, the product from o-cresol (A., 1903, i, 100). It is 
now shown that as-m-xylenol gives both types, which may be 
separated by fractional distillation under reduced pressure, the 
Fy yy ene having the lower b. p. and remaining liquid. The 
yield is, however, very small. 1 : 5-Dimethyl-1-dichloromethyl- 
A’ :5-cyclohexadiene-2-one (2-keto-1 : 5-dimethyl-1-dichloromethyl- 
1 : 2-dihydrobenzene) is a pale yellow oil, b. p. 125—-125°5°/15 mm., 
Di’? 1-2250, m, 1-52906, n, 1°53366, n, 1°54766, all at 19°8°. I 
does not react with semicarbazide or p-nitrophenylhydrazine, and 
magnesium phenyl iodide converts it into 1:4:5-trimethyl-l 
dichloromethyl-A>-cyclohexene-2-one, which is a colourless oil with 
peppermint odour, b. p. 125—127°/13 mm., D? 1°163, nj’ 1°5080. 
This ketone is transformed in sulphuric acid solution, in the cold, 
into 1:4:5-trimethyl-1-dichloromethyl-A*-cyclohexene-2-one, b. P. 
156—158°/7 mm., Di** 1-1971, m, 1°52013, n,, 152392, mg 1°534l/. 
m, 1°54298, all at 19°8°. J.C. W. 
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§-Amino-B-phenylpropiophenone. Arex. McKenzir and 
up Barrow (T., 1921, 119, 69—76). 


Preparation of Bornyl Formate. A. Lurrrincer and 
wrE Dusosc (Bull. soc. ind. Rouen, 1920, 48, 83—-84).—Bornyl 
pmate in 82% yield was obtained by heating at 112—114° for 
weral hours 1 part of pinene hydrochloride with 2 parts of 
thydrous sodium formate and 5 parts of 90% formic acid. The 
action does not go to completion. CuemicaL ABSTRACTS. 


The Action of Formic Acid on Dry Pinene Hydrochloride. 
\ LuTTRINGER and ANDRE Duposc (Bull. soc. ind. Rouen, 1920, 
§, 84).—About 14% of esters were formed by using a large excess 
{90% formic acid and heating for eight hours. 

CHEMICAL ABSTRACTS. 


Preparation of Bornyl Formate by the Action of Sodium 
formate and Powdered Zinc on Solid Pinene Hydro- 
lloride in the Presence of an Excess of Formic Acid. 
AypkE DuBose and A. Lurrrincer (Bull. soc. ind. Rouen, 1920, 
48, 85—-86).—A mixture of pinene hydrochloride (6 parts), formic 
acid (90% ; 250 parts), zine powder (15 parts), and dried sodium 
imate (30 parts), after twenty hours’ heating, yielded an ester 
mactically free from chlorine and containing 68% of bornyl 
formate, the remainder being camphene and terpenes. 
CHemicaL ABSTRACTS. 


Preparation of Bornyl Formate by the Action of Sodium 
formate and Iron Filings on Solid Pinene Hydrochloride 
in the Presence of an Excess of Formic Acid. Anprf 
Dvsosc and A. Lurrrincer (Bull. soc. ind. Rowen, 1920, 48, 
%—87).—The same procedure as that of the preceding abstract, 
except that iron filings are used in place of zinc. 

CHEMICAL ABSTRACTS. 


Preparation of Bornyl Esters and subsequently of 

Camphor from Oil of Turpentine, Propionic Acid, and an 
Alkaline Peroxide. Anpr& Dvusosc and A. Lurrrincer (Bull. 
wc, ind. Rouen, 1920, 48, 87).—Oil of turpentine is heated with 
ptopionic acid or one of its homologues, or a mixture of several 
of the lower fatty acids, until an ester is formed. This is treated’ 
vith a mixture of sodium peroxide and silicate and a small amount 
of water, whereby camphor is formed. CHEMICAL ABSTRACTS. 


Preparation of the Bornyl Esters of Propionic, Butyric, 
and Valeric Acids. Anpré Dusosc and A. Lurrrincer (Bull. 
‘0c. ind. Rowen, 1920, 48, 88).—The procedure is the same as in 
the two preceding abstracts, except that propionic, butyric, or 
valeric acid is used instead of formic, and the corresponding sodium 
‘alt instead of sodium formate. Zine is used. 

CHEMICAL ABSTRACTS, 
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Preparation of Terpinyl Esters. A. Lurrrincer (Bull, 
soc. ind. Rouen, 1920, 48, 89).—A mixture of hydrogen, an oxide 
of carbon, steam, and the vapour of a terpene (for example, pinene 
or camphene) is passed through a heated tube containing a mix- 
ture of a metallic chloride (for example, chloride of copper, 
aluminium, zinc, or nickel) and reduced metal. Among the pro- 


ducts formed are bornyl and terpinyl formates. 
CHEMICAL ABSTRACTS, 


The Preparation of Camphor from Oil of Turpentine 
by means of Salicylic Acid and an Alkaline Peroxide. 
A. Dusosc and A. Lutrrincer (Bull. soc. ind. Rouen, 1920, 48, 
85).—The oil is converted into an ester by dry salicylic acid or 
one of its homologues. The ester is heated with the peroxide of 
an alkali or an alkaline earth, forming camphor and a salicylate 
of the metal. CHEMICAL ABSTRACTS. 


Synthetic Camphor. A. Lurrrincer (Bull. soc. ind. Rouen, 
1920, 48, 90—91).—Some pine-needle oils, and also Siberian oil 
of turpentine, contain 30—45% of bornyl acetate, the remainder 
being terpenes. From 60% to 80% of the terpenes can be con- 
verted into bornyl formate by means of formic acid and a 
dehydrating agent. The mixture of bornyl esters can then be 


converted into a camphor which is free from compounds of 
chlorine. CHEMICAL ABSTRACTS. 


Thermal Decomposition of Turpentine, with Particular 
Reference to the Production of Toluene and Isoprene. 
S. A. Manoop (J. Ind. Eng. Chem., 1920, 12, 1152—1155).— 
Although turpentine is a possible source of toluene, it does not 
give a sufficiently large yield of either toluene or isoprene to make 
it a practical source of these products. W. P. S. 


Action of Concentrated Sulphuric Acid on Natural and 
Artificial Varieties of Caoutchouc. F. Kircnanor (Kolloid 
Zeitsch., 1920, 27, 311—315).—The action of cold concentrated 
sulphuric acid on raw caoutchouc, benzene solutions of raw 
eaoutchouec and guttapercha, and benzene solutions of dimethyl- 
caoutchouce (artificial), and the simultaneous action of phenol and 
sulphuric acid on artificial caoutchouc, have been investigated. 
Solid natural caoutchouc becomes at once hard and brittle under 
this treatment, but after a few days it again becomes soft, whilst 
there is a continuous evolution of sulphur dioxide. On treating 
the product with water, it again becomes hard and brittle. The 
action of sulphuric acid in the other cases is to produce white 
oxidation products. The exact nature of the products depends 
on (i) the nature of the solvent, (ii) the quantity and, particularly, 
the duration of the action of sulphuric acid, and (iii) the concer 
tration and the nature of the caoutchouc. J. F. 8. 
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Urson and its Distribution in the Plant World. A. M. 

Nooven (Pharm. Weekblad, 1920, 57, 1128—1142).—Urson, an 
indifferent vegetable substance, was discovered in the leaves of 
Arbutus Uva-ursi by Trommsdorff ; it is now shown to be a general 
constituent of the Hricaceae and of some Jlex. Urson forms white, 
aystalline needles, m. p. 273°. The formula C,,H,,O given by 
Gintl, and also by van Itallie, is confirmed. Attempts to deter- 
mine the molecular weight by the ebullioscopic and cryoscopic 
methods were unsuccessful, but from results obtained with the 
methyl ester and by titration of urson, the molecular weight of 
urson itself is deduced as 456, corresponding with the formula 
(C\pH¢9)s- ‘he methyl ester was found both by saponification 
and by Zeisel’s method to contain only one methyl group. 

The potassium and sodium salts form white needles, readily 
gluble in alcohol. The lead and silver salts could only be obtained 
in the amorphous condition. The substance and its salts are 
optically active, the potassium salt having [a|{}+58°. Although 
Gintl, and also Dodge, described acetyl and benzoyl derivatives, 
all attempts to obtain these compounds failed; hydroxyl groups 
are thus absent, and aldehyde, ketone, or methoxyl groups could 
not be identified. The methyl ester forms white needles, m. p. 148°. 
No additive products with the halogens or ozone could be obtained 
either from the compound or its methyl ester, and hydrogen has 
no action. Oxidation with permanganate or chromic acid led to 
no definite results. With nitric acid, a nitro-compound, m. p. 
210°, was obtained. The formula C,,H,,O-CO,H,2H,O is assigned 
to urson. 8. I. L. 


The Tannin of Oak Bark. K. Feisr and Ricuarp Scnon 
(Arch. Pharm., 1920, 258, 317—318).—The tannin has been ex- 
tracted from oak bark in a purer form than hitherto by applying 
a process previously described (Feist and Haun, A., 1914, i, 195). 
Contrary to earlier statements (Etti, A., 1883, 994), it contains no 
wethoxyl group, and the methoxy-compounds associated with it 
have no tanning properties. By means of diazomethane, a stable 
methyl derivative was obtained, and found to have |a|/? — 43°, and 
amolecular weight of about 1800. No compound could be found in 
the bark from which the tannin might be produced, but a prepara- 
tion of catechin (which gives the same degradation products as the 
tannin in question) was also found to be levorotatory. J. K. 


8-2-Furylethylamine and §-Tetrahydro-2-furylethylamine. 
A. Winpaus and O. Daumer (Ber., 1920, 53, [B], 2304—2308).—The 
authors have synthesised these bases by Curtius’s azide method, 
hoping thereby to obtain physiologically active substances as an 
outlet for furfuraldehyde. 

Ethyl B-2-furylpropionate is obtained as a limpid liquid of fruity 
dour, b. p. 209°/760 mm., by the action of alcoholic sulphuric acid 
(9%; not hydrochloric acid) on the well-known acid, and converted 
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into the Aydrazide, m. p. 68—72°, which forms an anisylidene coy. 
pound, C,H,O-CH,-CH,-CO-NH:N:CH-C,H,-OMe, long needle 
m. p. 103°. The hydrazide is treated with sodium nitrite and sul. 
phuric acid, the ethereal extract of the azide is dried, mixed with 
dry methyl alcohol, boiled, and the urethane left on evaporation js 
distilled with lime. B-2-F'urylethylamine, C,H,0-CH,°CH,°NH,, is 
thus obtained as a pale yellow liquid, b. p. 159°, which absorbs 
carbon dioxide rapidly, forming a_ well-defined carbamate, 
(C,H,ON),CO., m. p. 84°. The base also yields a benzoyl deriv. 
ative, long, white needles, m. p. 81°, and a picrolonate, yellow leaf- 
lets and prisms, m. p. 204° (decomp.). ‘ 

8-2-Furylacrylic acid is hydrogenated in the presence of spongy 
palladium and converted into B-tetrahydro-2-furylpropionic acid, 
which is a colourless, viscous liquid, b. p. 263°/760 mm. The ethy/ 
ester, b. p. 221°/750 mm., is prepared as above or by hydrogenating 
ethyl furylacrylate (Claisen, A., 1891, 427), and is converted ulti- 
mately into B-tetrahydro-2-furylethylamime, b. p. 173°/754 mm. 
This forms a carbamate, (C;H,,0N),CO,, m. p. 76°, a picrate, 
orange-yellow needles, m. p. 129°, and a picrolonate, orange-yellow 
needles, m. p. 175°. 

Injected into the jugular vein of a cat, furylethylamine causes an 
immediate but transient lowering of the blood pressure without 
influencing the pulse or respiration, in a dose of 0°0025 gram, but 
tetrahydrofurylethylamine is inactive in twice this dose. Comparing 
their behaviour on the isolated guinea-pig’s uterus, furylethylamine 
is about one-quarter, and tetrahydrofurylethylamine about one-half, 
as active as hydrastinine. J.C. W. 


Formation and Autoxidation of Coumaranones. K. voi 
Auwers (Ber., 1920, 58, [B], 2271—2285).—In a number of case: 
it has been shown that the opening and closing of the oxygen-ring 
in coumaranones is dependent on the number and position of the 


substituents, compounds of the type C,H, <O°>CHR, where 


R=alkyl, having a ring system which is easily ruptured by ketone 
reagents or through autoxidation (A., 1919, i, 217). Attempts have 
now been made to study the effect of the nature of the substituent, 
by synthesising coumaranones of the above type, in which R shal 
be phenyl, and it has been found that the aromatic nucleus is much 
more antagonistic to the stability of the ring than even the aliphatit 
radicle. 

Phenylacetyl chloride and p-methoxytoluene are condensed by 
means of aluminium chloride in carbon disulphide; the solvent 3 
removed, and the product is heated with another portion of alumi: 
ium chloride and decomposed by ice and hydrochloric acid, whet 
2-hydrory-5-methyldeorybenzoin [4-hydrory-m-tolyl benzyl ketone}, 
OH:C,H,Me*CO-CH,Ph, is obtained in stout, glassy needles, m. P 
65°, b. p. 2149/18 mm. (semicarbazone, m. p. 204—205°; p-miirr 
phenylhydrazone, m. p. 203—204°). The acetate of this also form 
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stout, glassy needles, m. p. 73—74°, and yields a bromo-derivative, 
silky needles, m. p. 118—119°, when treated with bromine in carbon 
disulphide. The bromide is hydrolysed by boiling with hydrogen 
bromide dissolved in glacial acetic acid, and a-bromo-2-hydroxy-5- 
methyldeoxybenzoin |4-hydroxy-m-tolyl a-bromobenzyl ketone] is 
obtained in pale yellow, quadratic leaflets, m. p. 106°. Attempts to 
diminate hydrogen bromide from this and thus effect ring closure 
gave unexpected results which are reviewed in the following para- 
aph. 

When a solution in cold sodium hydroxide is acidified, a flocculent 
mass is deposited, which is presumably a mixture of 2-hydroxy-5- 
methylbenzoin and the desired 2-phenyl-5-methylcoumaran-3-one, 
but when this mass is exposed to the air it gradually becomes 
viscous, then oily, and finally solid. It now consists of 4-benzoyl- 
ory-m-toluie acid, which is sparingly soluble in heavy petroleum 
and forms a silvery, felted mass, m. p. 155-—156°, and more freely 
wluble 2-hydroxy-5-methylbenzil, yellow prisms, m. p. 90—91°. The 
reaction is represented thus: 


0 
OH-C,H,Me-CO-CHPh-OH —> 
oly’ CO-CHPbBr <>, OH-C,H,Me-CO‘COPh 
/ 


oO 
OH “" O,H,Me<2)>cHPh —> 
OBz-C,H,Me-CO,H 


The benzil derivative yields a disemicarbazone, m. p. 193—194°, a 
i-p-nitrophenylhydrazone, which changes at 225—240° from dark 
red to yellow and has m. p. 280—282°, and a methyl ether, 2-meth- 
ory-5-methylbenzil, stout needles, m. p. 106—106°5°. Elimination 
of bromine by means of sodium acetate gives conflicting results, but 
the only definite products are 4-benzoyloxy-m-toluic acid, and a sub- 
stance, Cy,H,,0O,, m. p. 227—232°, which has twice the molecular 
weight of the desired coumaranone. The product obtained by boil- 
ing with diethylaniline was expected to be the coumaranone, and 
was tested with ketone reagents, but it proved to be 4-hydroxy-m- 
tolyl benzyl ketone, the net result being replacement of bromine by 
hydrogen. 

The proof of the constitution of the benzil derivatives is as 
lollows. 2- Methoxy-5-methyldeoxybenzoin [4- methoxy - m - tolyl 
benzyl ketone], b. p. 205—207°/14 mm., m. p. 75°, is obtained by 
wndensing phenylacetyl chloride with p-methoxytoluene; or by the 
action of methyl iodide on the hydroxy-derivative, and treated with 
amyl nitrite, when the B-oxime of 2-methoxy-5-methylbenzil is 
formed in bundles of needles, m. p. 143—144°. This is hydrolysed 
by boiling with 20% sulphuric acid, giving 2-methoxy-5-methyl- 
benzil, identical with the above. Characteristic derivatives of this 
liketone are prepared as follows: di-oxime, silky needles, m. p. 
*25—227°, from the B-oxime and hydroxylamine hydrochloride; di- 
micarbazone, m. p. 250—251°, from the diketone; di-p-nitro- 
thenylhydrazone, brick-red, flat needles, m. p. 224°5—225°5°, from 
the diketone or the f-oxime. J.C. W. 
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3-Oxythionaphthens [2-Keto-1 : 2-dihydrothionaphthens), 
K. von Auwers and W. Turzs (Ber., 1920, 58, [B], 2285—2299) — 


A comparison has been made between coumaranones (I), hydrind- § 4 
ones (II), and 2-keto-1 :2-dihydrothionaphthens (II]1): by 
‘ (A. 
C,H, <CO>cH, CH <oy >CH: 0,8, <2O>cn, a 
(I.) (II.) (I11.) V 
In the solid state the three groups are ketones, but the keto- om 
dihydrothionaphthens and coumaranones may react, even in the 
free state, as enols. Like the hydrindones and unlike the coumaran- 1 
ones, however, the ketodihydrothionaphthens do not, as far as can oe 
be ascertained, suffer rupture of the 5-ring when treated with seni- Pa 
carbazide or »-nitrophenylhydrazine. All three types undergo con- thio 
densation, if the methylene group adjacent to the carbonyl is intact, es 
giving compounds of the formula (IV). On the other hand, if ag 
7 ; hyd: 
RG OCC pt >CH,(0,8) R<CO>cPh-CPh<O>K, al 
(0,8) dim 
(IV.) (V.) HM 
b. p 
2-keto-l-phenyl-1 : 2-dihydrothionaphthen may be regarded as typi- Jj alun 
cal, the l-alkyl or -aryl derivatives behave differently on autoxida- § wmi 
tion, the rings being opened in the case of coumaranones and J mer 
hydrindones, but not in the case of the oxythionaphthens, which § acid 
give compounds of the type (V). is 
2-Ketodihydrothionaphthen reacts with acetyl chloride to form § clo 
2-aceturythionaphthen, CgHy< CWAC)SCH, a pale yellow oil, b. p. wd 
165°/18 mm., D?* 1°2580, nm, 1°59718, nm, 1°60464, n, 1°62328, at 2-) 
20°4°, which suffers oxidation on exposure to the air to a pale § l-p+ 
reddish-yellow compound, C.9H,,0,8., long, glistening needles, m. p. § alrea 
164—165°. This compound was once obtained by heating o-carb- 
oxyphenylthiolacetic acid with acetic anhydride for an hour and @ ay 
leaving the mixture for forty hours. 2-Ketodihydrothionaphthen ff pha, 
also yields a semicarbazone, pink needles, m. p. 224—226°, and @ M&F exist, 
p-nitrophenylhydrazone, three forms of which are mentioned, 4 Troe, 
reddish-brown powder, m. p. 185—190°, a more red preparatiol, @ ump 
m. p. 205°, and a brownish-red, granular mass, m. p. 251—261°. 1906 
2-Keto-5-methyldihydrothionaphthen is prepared by the alkaline & that 
fusion of 4-carboxy-m-tolylthiolacetic acid (A., 1909, i, 251). It eryst: 
forms snow-white needles, m. p. 86—87°, and yields an acetyl dev: & sis of 
ative, golden-yellow, viscous oil, b. p. 168°5°/13 mm., a semicarb- && origi, 
azone, pink needles, m. p. 232—233°, and a p-nitrophenylhydrazoné, & Krog 
a reddish-brown powder, m. p. 222—227°, 245—252° (two prepal® & (C,H. 
tions). anhy: 
5-Bromo-2-keto-3-methyl-1 : 2-dihydrothionaphthen is prepared by need] 
warming 5-bromo-m-tolylthiolacetic acid with thionyl chloride and 170°, 
heating the product with aluminium chloride and carbon dist! BF dry h 
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pide. It crystallises in long, thin needles, m. p. 134—135°, and 
pehaves aS @ mono-ketone. 

4-Chloro-2-keto-1 :2-dihydrothionaphthen, m. p. 100°, is obtained 
ty heating ethyl p-chlorophenylthiolacetate with phosphoric oxide 
(A., 1910, i, 764). The semicarbazone is a pink powder, m. p. 253°, 
ud the p-nitrophenylhydrazone a reddish-brown powder, m. p. 
70°. ‘ 

When boiled with acetic anhydride, 4-chloro-3-ethoxyphenylthiol- 
etic acid forms 4-chloro-2-acetory-5-ethozrythionaphthen, snowy 
needles, m. p. 128—129°, which may be hydrolysed to 4-chloro-2- 
leto-5-ethoxy-1 : 2-dihydrothionaphthen. This crystallises in pale 
pink needles, m. p. 135°5—136°5°, and forms a semicarbazone, m. p. 
50°, and p-nitrophenylhydrazone, m. p. 249—252°. 

Attempts to prepare derivatives of 2-keto-l-methyl-1 : 2-dihydro- 
thioaphthen were not very successful. Thus, a-p-tolylthiolpro- 
pionic acid, C.,H,Me*S:CHMe’°CO,H, stout crystals, m. pp. 
i75—78°5°, from p-thiocresol, a-bromopropionic acid, and sodium 
hydroxide, was treated with thionyl chloride and then aluminium 
ciloride, but gave only a small yield of what might be 2-keto-1 :4- 
dimethyl-1:2-dihydrothionaphthen (m. p. 117°). Similarly, 
+m-thioxylenol was methylated and the s-m-zylyl methyl sulphide, 
bp. 1279/24 mm., was heated with a-bromopropionyl bromide and 
aluminium chloride, but the oily product would not react with 
wmicarbazide or p-nitrophenylhydrazine. Finally, 5-bromo-m-tolyl 
mercaptan was converted by condensation with a-bromopropionic 
acid into a-5-bromo-m-tolylthiolpropionic acid, large crystals, m. p. 
i8~79°, and this was treated with thionyl chloride and aluminium 
chloride. A brown oil was isolated which resinified most readily, 
but gave a semicarbazone, m. p. 236—237°, and a p-nitrophenyl- 
hydrazone. 

2-Keto-1-phenyldihydrothionaphthen (A., 1914, i, 77) and 3-keto- 
l-p-nitrophenyldihydrothionaphthen (A., 1913, i, 1341) have 
already been described, and the data are now confirmed. J. C. W. 


ostura Alkaloids. J. Trozcer and K. Boyicke (Arch. 
Pharm., 1920, 258, 250—-277).—Of the angostura alkaloids, the 
existence of galipidine and casparidine has not been confirmed by 
Troeger and Kroseberg (A., 1912, i, 895). An examination of the 
ample of the former base prepared by Beckurts and Frerichs (A.., 
1906, i, 34) has now shown that it gives an oxalate identical with 
that of galipine. Galipine hydriodide, CH,,0O,;N,HI, yellow 
crystals, m. p. 178°, was also obtained from “ galipidine.” By analy- 
is of this salt, and of known derivatives, the formula C,,H,,O,N 
originally attributed to galipine is confirmed (compare Troeger and 
Kroseberg, Joc. cit.). From nitrogalipine the hydrobromide, 
CyH,,O;N.,HBr,2H,O (yellow needles, m. p. 177°, which become 
anhydrous at 100°), the hydriodide, C.>H.,.O;N.,HI,3H,O (yellow 
needles, m. p. 182°), and the methiodide, Cyp>H.)O;N>,MelI, m. p. 
110°, were prepared. Demethylation of the nitro-compound by 
dry hydrogen chloride (compare Troeger and Miiller, A., 1915, i, 447) 
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leads to a product which is difficult to purify, but by this treatmey 
at a temperature not exceeding 190°, galipine is converted into the 
phenol, Cy,H,;0,N, m. p. 225° (hydrochloride, 
C,,H,;0,;N,HC1,13H,0, 
yellow prisms, m. p. 112°; hydrobromide, 
C,,H,,0,N,HBr,H,0, 
yellow prisms, m. p. 85°). Galipine further resembles cusparine in 
that it is isomerised when gradually heated in a stream of methy! 
iodide vapour from 130° to 190—200°. isoGalipine, CH,,0,N, 
silky needles, m. p. 165°, contains two methoxyl groups and one 
methylimino-group. The hydrochloride, 
C,)H,,0,N,HC1,5H,O, 
plates, m. p. 234°; hydrobromide, Cj9H,,O;N,HBr,H,O, yellow 
prisms, m. p. 223°; hydriodide, C.>H,,0,N,HI,H,O, yellow prisms, 
m. p. 206°; platinichloride, (Cop>H:,03,N).,H,PtCl,,4H,O, dark yel- 
low prisms, m. p. 198—199° (decomp.) ; the methiodide seems to be 
very unstable, and so does not lend itself to degradation by exhaus 
tive methylation. Nitroisogalipine, Cyy>H)0;N>, yellowish-brown 
needles, m. p. 237°, has very slight basic properties, but gives a 
hydriodide, Cy pHsg0;N>,HI,H,O, light yellow needles, m. p. 
167—172°. The analogous behaviour of galipine and cusparine is 
considered to favour the identity of the acid, m. p. 262—264°, 
obtained by the oxidation of galipine (Troeger and Miiller, A., 1910, 
i, 414) with the acid, m. p. 271—272°, from cusparine (Troeger and 
Beck, A., 1913, i, 748). If this be so, it follows that cusparine, like 
galipine (Troeger and Kroseberg), is also derived from 6-methoxy- 
quinoline. The products of decomposition of galipine sulphate 
(K6rner and Bohringer, A., 1884, 331) consist of more or less com- 
pletely demethylated derivatives. The conditions for the formation 
of galipine methiodide are at present not at all clear, a circum- 
stance which has so far prevented definite results from being 
obtained by exhaustive methylation. J. K. 


Complete Synthesis of r-Ecgonine and of Tropinone. 
Ricuarp Wi.istAtTeR and Max Bommer (Annalen, 1921, 422, 
15—35).—Willstitter’s synthesis of tropine from suberone in 1902 
was only of constitutional significance, being a reversal of the 
degradation to the cycloheptane derivative. The authors have 
now synthesised r-ecgonine and tropinone from citric acid in a few 
steps, the important intermediary being ethyl succinyldiacetate 
(Willstatter and Pfannenstiel, this vol., i, 91). This ester reacts 
with warm ammonium acetate to give ethyl pyrrole-2 :5-diacetate, 

H:C(CH,*CO,E: - 
erent cnn domed prisms, m. p. 74—75°. Ethyl 
1-methylpyrrole-2 :5-diacetate (Willstatter and Pfannenstiel, Joe. 
cit.; the methyl ester, prisms, has m. p. 170—171°) readily yields 
the corresponding acid, C,H,,0,N, rhombic plates, m. p. 150 
(decomp.), by hydrolysis with boiling 10% methyl-alcoholit 
potassium hydroxide, and is reduced by Willstitter and Jacquets 
method (A., 1918, i, 391) by hydrogen and platinum-black cor 
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taining oxygen in acetic acid suspension to ethyl 1-methyl- 
pyrrolidine-2 :5-diacetate, C,,H,0,N, b. p. 162°5°/9 mm. (the 
methyl ester has b. p. 155°5°/12 mm.). This ester, which is prob- 
ably a mixture of the cis- and the cis-trans-isomerides, of which 
oly the former is suitable for further ring-closure, is diluted with 
gymene and heated with sodium powder at 172° for ten minutes, 
whereby ethyl tropinonecarboxylate is obtained in 25% yield. The 
latter is converted by boiling 10% sulphuric acid into tropinone 
(the identity of which with the product from natural tropine is 
well established, particularly by a comparison of the physical and 
crystallographic constants of the characteristic dibenzylidene deriv- 
ative), and by reduction with sodium amalgam into r-w-ecgonine 
ethyl ester. The latter is converted by hydrolysis and subsequent 
esterification into the methyl ester, which is completely identical 
with the r-y-ecgonine methyl ester obtained by Willstatter and 
Bode (A., 1903, i, 361), and by benzoylation with benzoic 
anhydride in boiling toluene yields d-wy-cocaine (r-cocaine) 
(Willstatter and Bode, loc. cit.). 

Ethyl 1-methylpyrrolidine-2 :5-diacetate resembles its next lower 
homologue, ethyl tropate, in its behaviour during exhaustive 
methylation ; the methiodide, C,,H..0,NI, plates, m. p. 78°, is con- 
verted by warming with concentrated potassium carbonate solution 
at 60° for a few minutes into the de-methyl] derivative, 

CO,Et*CH,-CH:CH-CH,°CH(NMe,)-CH,°CO,Et, 
which, by further treatment with methyl iodide and subsequently 
with boiling sodium hydroxide solution, yields trimethylamine and 
an unsaturated acid, needles, m. p. 260° (not sharp), which is 
probably A**-hexadiene-at-dicarborylic acid, 
CO,H:CH,°CH:CH-CH,°CH:CH:-CO,H. 

The spatial relationships of members of the tropan group are 
fully discussed. Ecgonine and cocaine can each exist in four 
d- and four /-forms, from which four racemates can be obtained. 
‘Eegonine and d-ecgonine are not optical antipodes; they corre- 
spond with tropine and y-tropine, and are therefore designated 
leegonine and d-y-ecgonine, the synthetic compound described 
above being r-yecgonine. Corresponding with this difference in 
structure is the difference in the behaviour of their methiodides 
towards sodium hydroxide. It is well known that the methiodide 
of ordinary ecgonine (/-ecgonine) ester is very easily decomposed 
into dimethylamine and cycloheptatrienecarboxylic acid by boil- 
ing for one minute with 10% sodium hydroxide solution. The 
methiodides of d-y-ecgonine and r-y-ecgonine esters do not yield 
dimethylamine under these conditions, and the decomposition is 
meomplete, even after prolonged boiling with 25% sodium hydr- 
oxide solution. C. 8. 


Influence of their Reaction on the Permanence of Cocaine 
Solutions. Apert Rippes (Arch. Pharm., 1920, 258, 287—295). 
—Hydrolysis of cocaine by acids or alkalis occurs very easily, and 
ls accompanied by a diminution of physiological activity (Stock- 
man, J, Anat. Physiol., 1888, 21, 46), which is also observed in 
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aqueous solutions when they are sterilised by heat. The activit 
of such solutions has now been measured by a comparison of them 
with solutions of known strength in the effect produced by their 
addition to a Ringer’s solution supplied to a frog’s heart. Boiling 
for one hour in neutral solution, or in a solution of the same 
alkalinity as the blood, produced diminutions in activity of 
60—70% and 80% respectively, but no deterioration occurred in 
solutions varying in acidity from p, 1 to p, 5°8. Similar, but 
less rapid, changes occurred at the ordinary temperature. J. K. 


Two New Reduction Products of Codeine. C. Mannicz 
and HeLene Liwenunemm (Arch. Pharm., 1920, 258, 295—316). 
—The difficulties encountered in the investigation of morphine and 
codeine, due to rearrangement into apomorphine, migration of the 
hydroxyl group (Knorr, A., 1907, i, 151), or the elimination of 
carbon atoms, along with nitrogen, by exhaustive methylation, are 
all connected with the partly reduced benzene nucleus. The 
authors have therefore sought a means of so modifying this nucleus 
by well-defined processes as to obviate the occurrence of the 
anomalous behaviour referred to, and so permit the application of 
the usual methods for determining constitution. Dihydrocodeine 
(Skita and Franck, A.,. 1911, i, 1017) may be obtained in three 
forms: a dihydrate, C,,H.,0,N,2H,O, which separates from alcohol 
in large plates, m. p. 55°, and is converted above its melting point 
into a second dihydrate, m. p. 87—88°; the anhydrous compound 
melts at 111—112°. It is unchanged by distillation with formic 
acid, but with hydriodic acid gives dihydromorphine, m. p. 
156—158°. Chlorodihydrocodide (Freund, A., 1920, i, 758), m. p. 
172—174°, gives a hydrochloride, m. p. 203°, and a methiodide, 
C,)H,;O,NCII, needles, m. p. 244°, and is converted by hydriodic 
acid into chlorodihydromorphide, C,,;H:,,O,NCl, prisms, m. p. 
233°, which is apparently dimorphous. The chlorine atom in these 
compounds is very inert, and could not be replaced by hydrogen. 
Freund’s results from the reduction of a-chlorocodide (loc. cit.) 
were confirmed, but, in addition, small quantities of the products 
of reduction of B-chlorocodide were observed. The latter com- 
pound, in presence of palladium, gave rise to a mixture, in which 
dehydroxydihydrocodeine, C,gH,,0,N, m. p. 107°, [a], —81°47°, 
predominated. It contains one methoxyl group, and gives a yellow 
picrate, m. p. 207°, but no acetyl derivative. In it, therefore, the 
object of the investigation, as above described, is attained, since 
the hydroxyl group of codeine is replaced by hydrogen, and the 
benzene nucleus in question reduced. Correspondingly, its 
methiodide, CygH,O,NI, prisms, m. p. 256—257°, behaves 
normally towards potassium hydroxide, and gives dehydrozy- 
dihydrocodomethine, CygHy,O,N, m. p. 86° (picrate, m. p. 154°} 
hydrochloride, C,gH»;0,N,HCI,H,O, needles, m. p. 222°). From 
its methiodide, Cyy)H»,0,NI, needles, m. p. 238°, by treatment with 
potassium hydroxide, trimethylamine and 3-methoxy-5-vinylhea 
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hydrophenanthrylene oxide (annexed formula), C,,H,,O,, prisms, 
mn. p. 80°, were obtained. The latter compound gives an oily 
dibromide, and, by reduction in presence 
of palladium, 3-methory-5 -ethylheza- 
hydrophenanthrylene oxide, prisms, m. p. 
69°. Dehydroxytetrahydrocodeine, 
C,sH»;ON,,3H,0, 
needles, m. p. 144—145°, [a]}} —36°92°, is 
the second product of reduction of 
B-chlorocodide, and is also obtained by 
Clemmensen’s method from dihydro- 
codeinone, C,,H,,O,N, prisms, m. p. 
193—194° (hydrochloride, C,,H,,O,N,HC1,2H,O, m. p. 82°; oxime, 
(sHooO,No, m. p. 266°), which is itself obtained from codeinone 
by reduction in presence of palladium. Dehydroxytetrahydro- 
codeine gives a methiodide, C,sH.,O.NI, needles, m. p. 256°, but 
no acetyl or benzoyl derivative. J. K. 


The Reduction Products of Thebaine. Martin Freunp 
and EpmMunp Speyer [with Ernst Gurrmann] (Ber., 1920, 58, 
(B], 2250—2264).—By reduction of thebaine with sodium and 
alcohol, Freund has already obtained a phenolic dihydrothebaine 
with m. p. 154° (A., 1899, i, 309). Reduction in cold WV-hydro- 
chloric acid by means of spongy platinum gives a new dihydro- 
thebaine with m. p. 162—163°, which is insoluble in sodium hydr- 
oxide. If thebaine is expressed by the formula (I), then the older 
and newer reduction products are most probably denoted by the 
formule (II) and (III) respectively. The reactions of the new 
product are described. 


CH CH CH 
weo-c7 \oH Meo-C/7 ‘cx 
c Cc S 
\ 
& ‘<cH, 


|\CH 
HC’ \Z \NMe a 
OH, Ch A JOH, = MeO-C\~ 
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(I.) 

Dihydrothebaine (III) crystallises in prismatic tablets, m. p. 
162—163°, and forms a hydrochloride (the base is boiled with 
ammonium chloride), a picrate, m. p. 235°, and a methiodide, 
CioH.,0,N,MeI,2H,O, needles, m. p. 231°. The last salt yields a 
de-N-methyldihydrothebaine, Cop>H»;0,N, tablets, m. p. 134—135°, 
when boiled with 5% sodium hydroxide, and this base gives a 
methiodide, feathery groups of needles, m. p. 243°, which is, in 
turn, decomposed into trimethylamine and a phenanthrene com- 
pound, C,,H,gO3, colourless cubes, m. p. 150—151°, by boiling with 
amyl-alcoholic potassium hydroxide. 


Lf. \Z 
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Cyanogen bromide converts the base into cyanodihydronor. 
thebaine, [N-CN instead of NMe], which crystallises in stout 
columns, m. p. 258—259°. Hydrogen peroxide (30%) produces an 
oily amine-oxide [NMe:O], which is characterised by a picrate, 
nodules of needles, m. p. 209—210°. 

When hydrolysed by hydrochloric acid, the base yields methyl 
alcohol and dihydrocodeinone (annexed 
formula). This crystallises in columns, 
m. p. 197—198°, and yields a hydrochloride, 
a hydriodide, long needles, m. p. 219—220°, 
a methiodide, leaflets, m. p. 255°, an oxime, 
decomp. 264°, and a phenylhydrazone, 
C.,H,;O,N;,EtOH; elongated columns, m. p. 
106—107°. The methiodide is transformed 
by boiling with dilute sodium hydroxide into 
de-N-methyldihydrocodeinone, stout prisms, 
m. p. 120—121°, and this gives a meti- 

iodide, CygH,,0,N,MeI, m. p. 280°, which loses trimethylamine 
when boiled with concentrated alkali hydroxide. Dihydrocodein- 
one also reacts with cyanogen bromide to form cyanodihydronor- 
codeinone, m. p. 224—225°, and with 30% hydrogen peroxide to 
give an amine-oxide, which yields a picrate, m. p. 231—232° 
(decomp.). 

If thebaine is hydrogenated by means of colloidal palladium, 

reduction proceeds further. The same product is obtained by 
reducing dihydrothebaine with sodium and 
CH amyl alcohol, or by means of colloidal 
mo alladium, and it is found to be dihydro- 
MoO c/ You bckaiwame (annexed formula). It crystal- 
lises in leaflets, m. p. 150—151°, forms a 
hydrochloride, [a], —50°71°, a hydriodide, 
leaflets, decomp. 262—263°, a methiodide, 
m. p. 150°, and an ovime, m. p. 253—255° 
(hydrochloride, m. p. 318°). The meth- 
iodide is converted as above into de-N- 
methyldihydrothebainone, stout columns, 
m. p. 183°, [a], +60°7°, which forms a hydriodide, m. p. 180°. 
a. C. W. 


Preparation of Dialkylaminoethyl Derivatives of Theo- 
bromine. Socriré Cuimiqur pes Usines pu Rudne (Brit. Pat. 
155748).—Dialkylaminoethyl derivatives of theobromine are 
obtained by the action of chloroethyldialkylamines on metallic 
salts of theobromine. Thus diethylaminoethyltheobromine, m. P. 
67°, is obtained by boiling for several hours sodium theobromine 
(20 parts) suspended in benzene with chloroethyldiethylamine 
(15 parts). The base gives a neutral water-soluble hydrochloride 
by evaporating to dryness a solution in the theoretical quantity of 
hydrochloric acid. It crystallises from alcohol in fine, colourless 
crystals, m. p. 202°. This salt has the advantages over other 
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soluble derivatives of theobromine that, whilst possessing all the 
therapeutic properties of this substance, it has no irritating effect 
on the tissues. G. F. M. 


Synthesis of Pyrrole Compounds from Dihydropyridine 
Derivatives. Ericn Benary (Ber., 1920, 53, [B], 2218—2224), 
—When ethyl 2:6-dimethyl-4-chloromethyl-1 :4-dihydropyridine- 
3:5-dicarboxylate (A., 1911, i, 320; 1918, i, 350) is boiled with 
potassium cyanide and alcohol it is transformed into a mixture of 
ethyl 2:6-dimethyl-4-cyanomethyl-1 : 4-dihydropyridine-3 :5-dicarb- 
orylate (I), glistening leaflets, m. p. 106—107°, sparingly soluble in 
alcohol, and freely soluble ethyl 5-methyl-3-cyanomethylpyrrole-2- 
carboxylate (II), soft needles, m. p. 150°. The latter compound is 
derived from the former, and can be prepared from it in more than 
70% yield by boiling with alcoholic potassium hydroxide. The 
mechanism of the reaction is difficult to define, but is probably 
represented thus: 

EE. 
NH<oMe:C(CO,Et)> CH CHrCN axon 

(I.) 
C(CO,Et):C-CH,°CN 
NA<oMe——= H 
(IL.) 


The ester (II) is hydrolysed by prolonged boiling with alcoholic 
potassium hydroxide, and the 5-methyl-3-cyanomethylpyrrole-2- 
carboxylic acid forms microscopic needles, decomp. 264°. Neither 
the ester nor the acid respond to the pine-shaving test, but if the 
acid is distilled with sand, it changes into 5-methyl-3-pyrrylaceto- 
nitrile (5-methyl-3-cyanomethylpyrrole), colourless needles, m. p. 
87—89°, which does give the test and yields 3:5-dimethylpyrrole 
when distilled with powdered potassium hydroxide. The acid also 
C(CO-OAc):C-CH,"CN 
CMe——— CH ; 
boiled with acetic anhydride; this melts at 149—150°, evolves acetic 
acid, and changes into the normal anhydride, C,,H,,O,N,, decomp. 
290°. The a-carbon atom in the above 5-methyl-3-cyanomethylpyr- 
tole is very reactive, for the nitrile condenses readily with formalde- 
hyde to give 5:5/-dimethyl-3:3'-dicyanomethyl - 2:2! - dipyrryl- 
methane, colourless needles, m. p. 330°. J.C. W. 


forms a mixed anhydride, NH when 


Indole Group. VII. Products of the Auto-oxidation of 
Indoles. Bernarpo Oppo ( Gazzetta, 1920, 50, ii, 268—275. 
Compare A., 1916, i, 502).—The auto-oxidation of 2-methylindole is 
best effected by spreading out the powdered compound in the air 
and moistening it from time to time with an organic solvent such 
as alcohol or ether. The product of the oxidation crystallises in 
microscopic, yellow prisms, m. p. 208—209°, its composition and its 
molecular weight in boiling acetone or methyl alcohol being in 
agreement with the formula C,,H,,ON,. The melting point and the 
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behaviour towards solvents correspond with those of the compound 
which Plancher and Colacicchi obtained (A., 1911, i, 566) by oxidis 
ing 2-methylindole with the help of hydrogen peroxide or monoper. 
sulphuric acid, and to which they attributed the structure (]), 

Of the other possible constitutions for this compound, (II) 


CH yn.0n .o.cn oc CH- 
-N He CH,:0-CH, C<y H- 


(IT.) 


is excluded by the observation that the action of reducing agents 
results in the ready formation of dihydromethylketole (Jackson, A., 
1881, 734; Bamberger and Sternitzki, A. 
‘CH CH: 1893, i, 520). On the other hand, the 
Nome OMeZ yellow colour of the compound and its 
-NZ * “.N- colour reactions with sulphuric acid and 
with acetic acid indicate that it is a deriy- 
ative of indoxyl rather than of 1-oxindole (annexed formula) 
(loc. cit.). The behaviour of the compound towards a solution of 
magnesium ethyl iodide shows that the molecule contains active 
hydrogen (A., 1907, i, 549; A., 1911, ii, 826), 1°76 atoms being 
found in place of 2 atoms calculated for C,gH,,O(:NH).. When 
boiled for an hour with concentrated alkali hydroxide solution, the 
compound undergoes no change. The formula I is regarded as the 
correct one. 

Auto-oxidation of scatole in alcoholic solution yields in small pro- 
portion a dark, pulverulent compound, m. p. about 245° (decomp.), 
which dissolves readily in concentrated sulphuric acid and sparingly 
in concentrated hydrochloric acid, giving pale chestnut solutions. 

The action of oxygen on the magnesium derivative corresponding 
with 2-methylindole appears to give rise to a_ peroxide, 


NH tte>0-0-OMgX, rather than to a compound of the alkyl- 


oxide type (compare Angeli and Pieroni, A., 1919, i, 134). Treat- 
ment of the oxidation product of magnesium ethyl bromide with 
benzoyl chloride gives rise to ethyl perbenzoate: EtO-O-MgBr+ 
Ph:COCIl=EtO-OBz+MgBrCl. This peroxide mostly decomposes 
during distillation, with slight explosions, into ethyl benzoate and 
oxygen, but both the undistilled product of the reaction and also 
the portion distilling below 100° respond to the reactions for 
peroxides. Tt. &. F. 


4-Nitrophenazoxine. F. Krenrmann and Marie Ramm (Ber., 
1920, 58, |B], 2265—2267).—Ullmann and Kuhn prepared 5-nitro- 
phenazoxine by condensing 1-chloro-2:6-dinitrobenzene with 
o-aminophenol and heating the diphenylamine derivative with 
sodium hydroxide (A., 1909, i, 473). Starting with 1-chloro-2:4 
dinitrobenzene, the authors have obtained the sodium salt of 2: 4-di- 
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yitro-2/-hydroxydiphenylamine as pale brown leaflets, but have 
experienced much difficulty in effecting the desired ring closure, a 
mall yield being obtained by heating the salt with sodium acetate 
in glycerol. 4-Nitrophenazoxine crystallises in dark brown needles 
with brassy lustre, decomp. 200—300°, gives yellow solutions with 
driking yellowish-green fluorescence in benzene and ether, reddish- 
brown solutions in sulphuric acid and violet in alcoholic alkali, and 
forms an acetyl derivative, m. p. 135°5°. Reduction by means of 
stannous chloride furnishes the double salt of 4-aminophenazoxine, 
which may be oxidised to the known 4-aminophenazoxonium salts. 


J.C. W. 


The Catalytic Hydrogenation of Hydrobenzamide. 
Method of Preparation of Benzylamine. Grorcres MieNnonac 
(Compt. rend., 1920, 171, 1148—1150).—In the catalytic hydro- 
genation of hydrobenzamide by shaking it either in the pure state 
or in alcoholic solution in the presence of finely divided nickel in 
an atmosphere of hydrogen, the author considers that the first 
action is the scission of the molecule with the consequent forma- 
tion of benzylideneimine, 

CHPh(N:CHPh), + H,=CHPh:N-CH,Ph + CHPh:NH. 
The imine then partly condenses with the elimination of ammonia 
and the formation of hydrobenzamide, whilst the remainder is 
hydrogenated to give benzylamine. In alcoholic solution the imine 
is for the most part hydrolysed and the yield of benzylamine is very 
poor. 

For the preparation of benzylamine the hydrobenzamide should 
be hydrogenated at 15—18° without the use of a solvent. The 
benzylbenzylideneamine in the product is hydrolysed by acids to 
give benzylamine and benzaldehyde, the latter being used to 
prepare more hydrobenzamide. W. G. 


Kryptocyanines. A NewSeries of Photo-sensitising Dyes. 
Exttior Q. Apams and Hersert L. Haier (J. Amer. Chem. Soc., 
1920, 42, 2661—2663).—When lepidine ethiodide is dissolved in 
boiling aleohol and a solution of sodium ethoxide and formalin is 

H= slowly added after expelling the air by 

ris Xe /\/\. alcohol vapour, a photo-sensitising dye of a 

| | | class designated “ kryptocyanines,” and 

\4\/4Z \/\/7 referred to as “K ITI,” is formed. It 

N NR separates on cooling as a purple-black pow- 

der, has an absorption-maximum near 

7000 A. units, and a sensitisation-maxi- 

mum near 7400 A. Similar dyes, but not 
so good, are produced by substituted lepidines, and the class may 
pethaps be represented by the annexed formula. J.C. W. 


New Syntheses in the Pyrrole Group. XIII. Pyrrolic 
Ketonic Acids and Dipyrryl Ketone. Berrnarpo Oppo 
(Gazzetta, 1920, 50, ii, 258—268).—With phenylhydrazine in alco- 


g* 
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holic solution, ethyl pyrroylacetate (Oddo and Moschini, A., 1912, 
i, 804; Oddo and Dainotti, A., 1912, i, 721) reacts, readily yielding 
1-phenyl-3-pyrrylpyrazolone, thus: 


\ Je-co-CH,-CO,Bt + NH,-NHPh ‘“ 


NH 
CB,-CO 


| ! 
CG NPh° 


— 


a /)0-O(N-NHPh)-CH,-CO,Et = Et-OH+ 


NH ‘oe 4 


When treated with a crystal of sodium nitrite and a few drops of 
dilute hydrochloric acid, an alcoholic solution of 
CH:C-OH this pyrazolone assumes a garnet-red coloration, 
Need Np, Changing to yellow on addition of alkali. With 
. ferric chloride the alcoholic solution gives a red 
NH Y coloration with a yellow tinge, so that the phenyl- 
pyrrylpyrazolone is able to assume the tautomeric 

enolic form (annexed formula). 

With semicarbazide the alcoholic solution of ethyl pyrroylacetate 

reacts less easily, the products consisting 
CH,°CO of the semicarbazone and of a small pro- 
Lr portion of another compound, which is 
N-CO-NH, possibly 3-pyrrylpyrazolone - 1 - carbamide 
(annexed formula). 

When heated in a sealed tube with abso- 
lute alcoholic ammonia, ethyl pyrroylacetate is converted into the 
corresponding amide, pyrroylacetamide. 

Pyrrylglyoxylic acid (compare Ciamician and Dennstedt, A., 1885, 
378; Oddo, A., 1910, i, 426; 1912, i, 803) may be obtained as ethy! 
ether in 91% yield by the action of ethyloxalyl chloride on mag- 
nesium pyrryl bromide: 

MgBr-C,H,N + COCI-CO, Et = MgBr-CCl(CO,Et)-C,H,N — 

CO,Et:CO-C,H,N + MgCIBr. 

Dipyrryl ketone was obtained by Ciamician and Magnaghi (A., 
1885, 809) as a secondary product of the interaction of carbonyl 
chloride and the potassium derivative of pyrrole, the chief product 
being carbonylpyrrole or tetrolearbamide, C,H,N-CO-C,H,N. The 
author finds that dipyrryl ketone forms the sole product of the 
action of pyrroyl chloride (Oddo and Moschini, A., 1912, i, 803) on 
a magnesium pyrryl compound in ethereal solution. 

1-Phenyl-3-pyrrylpyrazolone, C,;H,,ON;, forms pink needles, 
m. p. 193°, dissolves in cold concentrated sulphuric acid to a garnet- 
red solution, and reacts vigorously with concentrated nitric acid, 
giving a blood-red solution, which deposits a dark red, gelatinous 
precipitate when diluted with water. 

Ethyl pyrroylacetate semicarbazone, 

C,H,N-C(CH,°CO,Et):N-NH-CO-NH,, 
crystallises in yellow needles, m. p. 90°, and gives no appreciable 
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wloration in alcoholic solution with either sodium nitrite and dilute 
iwdrochloric acid or ferric chloride. 

$Pyrrylpyrazolone (?) forms yellow needles, m. p. 192°. 

Pyrroylacetamide, Cy,H,N-CO-CH,*CO-NH,, forms a_ white, 
jacreous, microcrystalline powder, m. p. 184°. 

Ethyl pyrrylglyoxylate forms tabular crystals, m. p. 44°5°, appa- 
rntly of the rhombic system, and has the normal molecular weight 
infreezing benzene. Pyrrylglyoxylic acid crystallises in aggregates 
of slender, yellow needles or plates, m. p. 113° (decomp.), probably 
of the monoclinic system ; the silver salt forms colourless needles. 


a. me Ee 


Methylation by means of Diazomethane in the Uric 
Acid Series. HertnricH Birrz and Frivrz Max (Ber., 1920, 53, 
|b], 2327—2342).—Contrary to expectation, diazomethane reacts 
quite readily with uric acid derivatives, and the results obtained 
have considerable theoretical interest. Uric acid itself, and 1-, 3-, 
1, 1:3-, 1:7-, 3:7-, and 1:3:7-methylated uric acids all give 2:6- 
dioxy-8-methoxy-1 :3:7-trimethylpurine (8-methoxycaffeine), which 
changes into tetramethyluric acid when heated at 200°. Similarly, 
1:3-dimethyl-7-ethyluric acid gives 2:6-diory-8-methozy-1 :3-di- 
nethyl-7-ethylpurine, m. p. 135°, which changes at 200° into 1:3:9- 
irimethyl-7-ethyluric acid, m. p. 215°. On the other hand, 1:7:9-, 
7:9-, 1:9-, and 9-methylated uric acids react in descending order 
of readiness (the last being especially sluggish) to give 6:8-dioxy- 
)-methoxy-1:7:9-trimethylpurine, m. p. 186—197°, which changes 
readily at 205° into tetramethyluric acid. Similarly, 1:7 :9-tri- 
nethyluric acid reacts with diazoethane to give 6 :8-diory-2-ethory- 
1:7:9-trimethylpurine, m. p. 149°, which changes at 230° into 
1:7:9-trimethyl-3-ethyluric acid, m. p. 240—241°. 

Uric acids with methyl in positions 3:9, 3:7:9, and 1:3:9 do not 
react at all. 

The chief conclusions which may be drawn from the above sum- 
mary are as follows: (1) The production of methoxy-derivatives 
illustrates the wandering of hydrogen from positions 3 and 9, 
especially from the latter. (2) The most active hydrogen is that 
in position 9, since if that in position 3 is still present, methyl 
«ters at 8. Next in activity is the hydrogen in position 3, whilst 
ifthe atoms in positions 3 and 9 are already replaced, those in 1 and 
Tare quite indifferent. Y 

With the above, also, the third and fourth of the four possible 
irimethylethyluric acids have become known. 

The uric acid glycols, their mono-ethers, and their di-ethers 
behave in three distinct ways towards diazomethane. In the case 
of the mono-alkyl ethers, methyl enters position 9 unless the hydro- 
gen has already been replaced, when no reaction takes place. The 
products are V-methyl, and not methoxy-derivatives. The di-ethers 
take up methyl in position 1 unless this has no free hydrogen, 
whilst the free glycols give mono-methyl ethers, which may be 
solated if there is no free hydrogen in position 9. 

4-Hydroxy-5-methoxy-1 : 3-dimethyl-4 :5-dihydrouric acid yields 

g* 2 
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4-hydrory-5-methoxy-1 :3 :9-trimethyl-4 :5-dihydrouric acid, long, 
quadratic prisms, m. p. 194°; the ethyl ether gives 4-hydrovy-. 
ethozy-1:3:9-trimethyl-4:5-dihydrouric acid, small, elongated, 
rectangular leaflets, m. p. 138°; the 3:7-methyl derivative gives 
4-hydroxy-5-methoxy-3 :7 :9-trimethyl4:5-dihydrouric acid (A, 
1917, i, 299); the appropriate 7-alkyl derivatives yield 4-hydrozy- 
5-ethoxy-T : 9-dimethyl-4 :5-dihydrourie acid, m. p. 185°, and 
4-hydroxry-5-ethoxy-9-methyl-7-ethyl4 :5-dihydrouric acid, m. p. 
193°. 4:5-Dimethoxy-4:5-dihydrouric acid gives 4:5-dimethoxy- 
1-methy]-4 :5-dihydrouric acid (A., 1916, i, 293); the 3 :7-dimethy! 
derivative yields the well-known 4:5-dimethoxy-1 :3:7-trimethyl- 
4:5-dihydrouric acid; the 7:9-compound gives 4:5-dimethozy. 
1:7:9-trimethyl-4 :5-dihydrouric acid, m. p. 152°; the 3:9-com. 
pound yields 4:5-dimethory-1:3:9-trimethyl-4 :5-dihydrouric acid, 
large, rhombic tablets, m. p. 128°. 4:5-Dihydroxy-7 : 9-dimethyl- 
4:5-dihydrouric acid gives 4-hydroxy-5-methoxy-7 :9-dimethyl-4:5- 
dihydrouric acid, m. p. 185°, and the 3 :7-compound yields the above 
4-hydroxy-5-methoxy-3 : 7 : 9-trimethyl-4 :5-dihydrouric acid. [Most 
of these new compounds have been prepared by other means, which 
will be described soon in the Annalen.| 
1:7-Dimethylspirohydantoin, from 3:9-dimethyluric acid, reacts 
readily with diazomethane to give tetramethylsp/rohydantoin (A., 
1911, i, 240). J.C. W. 


Intramolecular Condensations by means of the 
Oxyazo-group. Guipo Cusmano (Atti It. Accad. Lincet, 1920, 
[v], 29, ii, 365--368).—When heated in concentrated sulphuric 
acid solution under the conditions which determine con 
version of azoxy- into hydroxyazo-compounds, o-aminoazoxybenzene 
loses a molecule of water, giving the internal anhydride, phenyl- 


N 
aziminobenzene, NH,°C,H,N:-NPh:O — CoH, SU >NPh + 8,0. 


This reaction is analogous to the formation of a homologue of 
phenylaziminobenzene by the cautious oxidation of o-aminoaz0- 
toluene by chromic acid (Zincke, A., 1886, 236), except that the 
oxygen is supplied by the oxyazo-group, -N:-NO-. More than 90% 
of the o-aminoazoxybenzene employed undergoes the above reat 
tion; a small proportion of it is subjected to Wallach’s transpost- 
tion, yielding 2-amino-4/-hydroxyazobenzene, 
NH,°C,H,N:N-C,H,-OH, 

previously unknown. The yield of azo-compound may be increased 
somewhat by protecting the amino-group of the o-aminoazoxy- 
benzene by introduction of an acetyl residue, but even then the 
formation of phenylaziminobenzene predominates. 

With o-hydroxylaminoazoxybenzene, also, a molecule of watel 
may be eliminated from the two nitrogenated residues, with form 
ation of the oxide of phenylaziminobenzene, that is, aznitros0- 
benzene, 


N- 
OH-NA-C,H,N:NPh:O —> C,H, >NPh + H,0. 
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This reaction is realised by treating the hydroxyamino-compound 
in alcoholic solution with a trace of sodium hydroxide (compare 
Werner and Stiasny, 


(\-: Hy "(NA NZ A.» 1900, i, 194); under 


| | these conditions, how- 

\ f 9 1, S, ) \/ _ ever, a considerable pro- 

portion of the hydroxyl- 

aminoazobenzene undergoes a transformation which occurs with 

aromatic 6-hydroxylamines, yielding a trisazoxybenzene, which, on 

the basis of the structure assigned to the parent compound (A., 
1920, i, 886), has the annexed formula. 

In these two new intramolecular condensations, the oxyazo- 
group, *‘N:NO-, acts on the amino- or the hydroxylamino-residue 
in the same way as the nitro-group acts on the hydrazo-group, 
‘NH:'NH-. 

2-A mino-4!-hydroxyazobenzene, Cy.H,,ON>s, crystals, m. 
159°, forms a slightly soluble, yellow sodium salt and a readily 
soluble, blood-red potassium salt, and gives red and green salts 
with concentrated and moderately concentrated acids respectively. 
When treated in ethereal solution with hydrogen in presence of 
platinum-black, it yields o-phenylenediamine. 

Trisazorybenzene (see above), C.,H,,O,N,, forms transparent, 
sulphur-yellow, rhombic plates. as Se Be 


Preparation of some MHydrazines. Lronarp THOMPSON 
(J. Soc. Dyers and Col., 1921, 37, 7—11).—Sodium hyposulphite 
can be used with advantage in the preparation of hydrazine deriv- 
atives in place of hydrogen sulphites and stannous salts. Phenyl- 
hydrazine, for example, is obtained in more than 90% yield by 
treating a solution of phenyldiazonium chloride (1 mol.) with a 
concentrated solution of sodium hyposulphite (1 mol.) at 0° in 
presence of an excess of hydrochloric acid. Complete reduction 
immediately occurs, and the hydrazinesulphonate is hydrolysed to 
phenylhydrazine hydrochloride by boiling the solution for a few 
minutes with a further quantity of concentrated hydrochloric acid. 
The reactions are expressed by the equations PhN,Cl + Na,S,0,+ 
H,O=NHPh-NH-SO,Na+NaCl+SO, and NHPh:NH-SO,Na+ 
HCl + H,O = NHPh: NH,,HCl + NaHSO,.  Phenylhydrazine-p- 
sulphonic acid is similarly obtained with a yield of about 60% of 
the theoretical by reduction of diazotised sulphanilic acid with the 
theoretical quantity of hyposulphite solution. The reduction of 
p-nitrophenyldiazonium chloride by means of hyposulphite is best 
carried out in alkaline solution. The product is a mixture of the 
sodium salt of p-nitrophenylhydrazine and a small quantity of the 
hydrazinedisulphonate. After hydrolysing the latter by boiling 
with concentrated hydrochloric acid, the base is isolated in the 
usual way, the yield amounting to 95% of the theoretical. The 
substitution of titanous salts for stannous salts in the preparation 
of hydrazines is usually not successful, owing to the formation of 
a condensation product of the hydrazine and unchanged diazonium 
compound, which is not further reducible. The case of diazotised 
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m-nitroaniline is an exception, but the preparation of m-nitro. 
phenylhydrazine by this method has no advantages over other 
methods. Similar condensation products are formed when 
stannous salts or sulphites are used as reducing agents in half the 
proportion theoretically required for the complete reduction to 
the hydrazines. G. F. M. 


Nitrosophenylhydroxylamine, Nitrosoacetanilides, and 
‘“‘Diazoanhydrides.’’ Eva. Bampercer [with (Frl.) Pavia Képcxg] 
(Ber. 1920, 58, [B], 2308—2320).—A discussion on these com- 
pounds is supported by experimental evidence obtained by Kopcke 
(Diss., Zurich, 1899). 

The action of mineral acids on nitrosophenylhydroxylamine was 
expressed originally in the equation NO-NPh-OH=NOPh+ 
NOH (A., 1894, i, 412). The hypothetical NOH, or its decom- 
position products, has a powerful diazotising action, even on 
nitrosobenzene (A., 1918, i, 353), and this agrees with Képcke’s 
experiments. By submitting an ethereal solution of nitrosophenyl- 
hydroxylamine to the action of dry hydrogen chloride in the cold, 
she obtained evidence of the formation of nitrosobenzene, phenyl- 
diazonium and op-dichlorophenyldiazonium salts (precipitated by 
B-naphthol), and only a trace of an arylhydroxylamine. Similarly, 
p-bromonitrosophenylhydroxylamine gave p-bromonitrosobenzene, 
probably pp’-dibromoazoxybenzene, and evidence of p-bromo- and 
o-chloro-p-bromo-benzenediazonium salts. 

The reactions of nitrosoacetanilides and related compounds can 
generally be explained by assuming the formation of additive com- 
pounds (A., 1897, i, 241). Thus, nitrosodiphenylcarbamide and 
benzene give diphenyl, 


NHPh:CO-NPh:NO+ C,H, — 
NHPh-CO-NPh:NPh-:OH — C,H», 


and B-naphthol yields benzeneazo-8-naphthol. p-Bromo-N-nitroso- 
acetanilide, long, pale yellow needles, m. p. 87° (decomp.), reacts 
with benzene to form p-bromodiphenyl, with f-naphthol to give 
p-bromobenzeneazo-8-naphthol, and with a-naphthylamine to yield 
p-bromobenzeneazo-a-naphthylamine. —_p - Chloronitrosoacetanilide 
also gives p-chlorodiphenyl and p-chlorobenzeneazo-8-naphthol. 
The action of alkali hydroxides on nitrosoacetanilides usually 
leads to the formation of syn.-diazohydroxides, but an experiment 1s 
mentioned in which p-chloronitrosoacetanilide was successfully 
converted into the explosive p-chlotobenzenediazoanhydride. These 
anhydrides are most probably, therefore, the precursors of the 
diazohydroxides. Indeed, if sodium hydroxide is added to a cold 
solution of diazotised anisidine, a yellow, explosive precipitate 1s 
obtained before sufficient alkali has been added to combine with 
the diazonium hydroxide. This raises the question of the consti: 
tution of the “diazoanhydrides,” and the author gives arguments 
in favour of the diazobenzene formula, C,H,:N,. Thus the action 
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of alkali on p-chloronitrosoacetanilide is represented by the scheme 
(,H,Cl-NAc-NO —> AcOH+C,H,CLN, == C,H,Cl-N.-OH. 


J. C. W. 


Arylnitroamines. Evc. Bampercer (Ber. 1920, 53, [B), 
2321—2327).—The potassium salt of benzenediazohydroxide is 
conveniently made by mixing ethyl nitrate with a solution of 
potassium in alcohol and ether, and seventy to eighty seconds later 
adding aniline. The salt may be transformed into the barium salt 
and then into the free acid, phenylnitroamine (A., 1893, i, 327; 
1894, i, 238). The acid is not quite pure, however, the impurity 
probably being a most explosive acid or y-acid, which is formed 
when the aniline is added at the same time as the ethyl nitrate. 
Reduction of phenylnitroamine to isodiazobenzene is best effected 
by means of zinc gust and very dilute ammonium chloride. 

The methyl esters of the diazohydroxides evolve formaldehyde 
when carefully heated. This is also characteristic of benzeneazc- 
nitronic esters and certain amine-oxides, and reveals a similarity 
in constitution between the three classes, thus: ArN:NO-OMe, 
PhN:N-CR:NO-OMe, and R-NMe,0O. 

[With Anton von GoLDBERGER (Diss., Zurich, 1897).|—5-Nitro- 
m-4-xylidine is diazotised, and the solution treated with concen- 
trated potassium hydroxide, so as to produce potassium 5-nitro- 
n-4-zyleneisodiazo-oxide, NO,*Cg,H,Me,*N*OK, which crystallises 
in pale yellow leaflets. This is oxidised by potassium ferricyanide 
with some difficulty, the products being 5-nitro-m-4-xylyluitro- 
amine, NO,*C,H,Me.*NH-NO,, long, glassy, straw-yellow needles, 
m. p. 90—91°, and 5-nitro-m-xylene. The nitroamine is not 
transformed into a nuclear-nitrated aniline when dissolved in a | 
mixture of sulphuric and acetic acids, but reduced to the corre- 
sponding diazonium salt, since the diluted solution couples with 
B-naphthol to give the nitroxyleneazo-dye. 

m-NVitrophenylnitroamine is also described, as 
glistening needles, m. p. 92°. 


pale yellow, 
J.C. W. 


The Mechanism of the Formation of Methzemoglobin 
through Acetanilide and its Derivatives. Puitipp ELLINGER 
(Zeitsch. physiol. Chem., 1920, 111, 86—125).—From various 
experiments with acetanilide and some of its derivatives in vivo 
and in vitro, it is considered highly probable that the formation 
of methemoglobin from hemoglobin by the action of acetanilide 
depends on the intermediate formation of acetylphenylhydroxy]l- 
amine from the acetanilide by contact with animal tissue. This, 
like all hydroxylamines, acts as a strong methemoglobin builder. 
Similarly, aceto-o-toluidide and phenacetin also act as methemo- 
globin builders indirectly. S. 8. Z. 


Nitrite Methemoglobin and Related Pigments. 
H. Harrripce (J. Physiol., 1920, 54, 253—259).—Nitrite 
methemoglobin is a definite chemical compound; the evidence is 
mostly spectroscopic. G. B. 
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The Urine Pigments. II. Urochromogen. M. Wauiss 
(Biochem. Zeitsch., 1920, 112, 61—97, 324. Compare A., 191], 
ii, 136).—Urochromogen is an acid, and readily forms salts with 
the alkalis and alkaline earths. Certain of its reactions suggest 
that it is a phenylalanine derivative containing a hydroxyl group 
in the ortho-position, but other more complex groups would seem 
also to be present. 8. S. Z. 


New Methods for the Preparation of Nucleic Acids, 
R. Fevuicen (Zeitsch. physiol. Chem., 1920, 111, 257—272. 
Compare this vol., i, 76).—The nucleoprotein from the pancreas 
was prepared by digesting the minced organ with hot water and 
treating the aqueous extract with sodium hydroxide, filtering, and 
precipitating with 96% alcohol after neutralisation with acetic 
acid. The nucleoprotein was then hydrolysed with sodium hydr- 
oxide, and the mixed nucleic acids precipitated* with 96% alcohol; 
these were purified by precipitation with alcohol in alkaline solu- 
tion. The two nucleic acids were separated by salting out the 
sodium salt of guanylic acid with sodium acetate. The tertiary 
salt of guanylic acid was prepared by treating the secondary sodium 
salt of the acid with sodium hydroxide and precipitating with 96% 
alcohol. 8. S. Z. 


A New Method of Cleavage of Nucleic Acids. H. Srevpr 
and E. Petser (Zeitsch. physiol. Chem., 1920, 111, 297—303).— 
Sodium nucleate from the sperm of the herring was hydrolysed 
with a calcium hydrogen sulphite solution (prepared by passing 
sulphur dioxide through a suspension of 3% of calcium carbonate in 
water) at 120—130° for two hours. ‘The resulting products of 
hydrolysis were precipitated with calcium acetate and purified by 
various precipitations. From the phosphorus and nitrogen deter- 
minations, it was found that the precipitated substance was identical 
with thymic acid. On hydrolysis with sulphuric acid under reflux, 
thymin was obtained from it. The above method offers the oppor- 
tunity of preparing thymic acid with comparative ease, and the 
acid thus obtained shows great stability. After more than a year, 
it retained its white colour, solubility in water, and reducing 
power for Fehling’s solution. S. S. Z. 


The Free Amino-groups of the Proteins. IL 
S. Epipacner (Zeitsch. physiol. Chem., 1919, 108, 287—294).— 
The “formol value” and the “methyl value” obtained by methyl- 
ating with methyl sulphate were determined in gelatin and casein 
digested with pepsin and in gliadin and zein digested with hydro 
chloric acid and in some undigested proteins. The relation of the 
figures obtained to the free amino-groups in the protein molecule 
is discussed. 8. 8. Z. 


Ion Series and the Physical Properties of Proteins. I. 
Jacques Logs (J. Gen. Physiol., 1920, 3, 247—-269. Compare A., 
1920, i, 894),—The results of this work show that the Hofmeister 
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series is not the correct expression of the relative effects of ions 
on the swelling of gelatin, and that it is not true that chlorides, 
bromides, and nitrates have “ hydrating,” and acetates, tartrates, 
citrates, and phosphates “dehydrating,” effects. If the hydrogen- 
jon concentration of the gelatin is the same, the swelling is the 
same for all these ions, whilst it is considerably less for gelatin 
sulphate. These are the results that would be expected on the 
basis of the combining ratios of the corresponding acids with 
gelatin. Hence it is only the valency, and not the nature of the 
ion in combination with gelatin, which affects the degree of swell- 
ing. This is corroborated by experiments with alkalis. 


J.C. D. 


Deuterokeratose obtained from Horn by means of 
Digestion with Alkali. Herpwic Lanceckxer (Zeiisch. physiol. 
Chem., 1919, 108, 230—242).—Horn was digested with semi- 
normal and normal sodium hydroxide at 40°, neutralised with 
hydrochloric acid, filtered, and the filtrate saturated with sodium 
chloride in order to remove the protalbumoses. The deutero- 
keratose was precipitated from the filtrate of the sodium chloride 
saturated solution with acid. The rotation, as well as the amino- 
acid content by Van Slyke’s method, was estimated in both hydro- 
lysates. The deuterokeratose has been found to be resistant to 
the action of proteolytic enzymes. 8. 8. Z. 


Serecin and the Estimation of its Constituents. Watrar 
Tirk (Zeitsch. physiol. Chem., 1920, 111, 69—75).—Silk was 
treated with water at 145° for three hours under a pressure of 
three atmospheres, when serecin went into solution, and was pre- 
cipitated from it with absolute alcohol. It was examined for the 
various colour reactions. The silk gelatin was then hydrolysed 
with sulphuric acid, and the amounts of the amino-acids obtained 
were: tyrosine 5°69%, leucine 179%, serine 6°81%, arginine 4°56%, 
lysine 1-69%, histidine 1°02%. 8. S. Z. 


Mechanism of Enzyme Action. I. Réle of the Reaction 
of the Medium in Fixing the Optimum Temperature of a 
Ferment. ArtHur Compton (Proc. Roy. Soc., 1921, [B], 92, 
1—6).—The variation of the optimum temperature of an enzyme 
with the hydrogen-ion concentration of the medium, and its actual 
fixation for any given concentration of hydrogen ions, constitute 
but different expressions of the same phenomenon, being a con- 
sequence the one of the other. The optimum temperature of any 
ferment or ferment function occurring in a given enzyme prepar- 
ation is independent of the concentration of the enzyme, the 
duration of the action, and the chemical reaction, or hydrogen-ion 
concentration of the medium, being constant. J.C. D. 


The Significance of the Hydrogen Ion Concentration for 
the Digestion of Proteins by Pepsin. Jonn H. Norrnrop 
(J. Gen. Physiol., 1920, 3, 211—227).—The rate of digestion and 
the conductivity of protein solutions are very closely parallel. 
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Evidence is presented in support of the hypothesis that the 
determining factor in the digestion of proteins by pepsin is the 
amount of ionised protein present in the solution. 

It is clear that this hypothesis cannot be extended directly to 
enzymes in general, since in many cases the substrate is not known 
to exist in any ionised condition at all. J. C.D. 


Action cf Chymosin and Pepsin. VI. Preparation of 
Pure Stomach Enzymes and Observations on their Action, 
Otor HammarsteEn (Zeitsch. physiol. Chem., 1919, 108, 243—286. 
Compare A., 1918, i, 456, 510).—On extracting the mucous men. 
brane of the dog, pig, cow, or horse with 0°2% hydrochloric acid 
and mixing the clear, filtered infusion with an equal volume of a 
saturated solution of sodium chloride, a flocculent, hyalin substance 
is obtained. This substance contains the best part of the enzyme 
activity of the extract, and at dilutions of 1:10,000,000 was still 
active. It could be redissolved in dilute acid and reprecipitated 
with sodium chloride. After five precipitations, the fraction stil] 
showed strong activity. If the extraction is carried out at body 
temperature on the addition of the sodium chloride, a precipitate 
is formed after some time. It is considered that the substance is 
denaturated when extracted at 37—38°. The chymosin activity 
of the substance from various animals has been studied. S. S. Z. 


Peroxydases. II. Ricwarp Wiuttstitrer (Annalen, 1921, 
422, 47—73. Compare Willstiatter and Stoll, A., 1918, i,.555)— 
The enzyme contents of plant materials are compared by means of 
the “ peroxydase number.” This is the number of mg. of purpuro- 
gallin obtained when 5 grams of the plant material are worked up 
by the method previously described and the product made up toa 
200 c.c. suspension, of which 5 c.c. are taken for estimation by the 
pyrogallol—hydrogen peroxide mixture; the peroxydase number x 
40/5000 gives the purpurogallin number (loc. cit.). 

The peroxydase number of horse-radish submitted to dialysis 
treatment (Joc. cit.), initially 860, falls after four days to 601, and 
then increases after eighteen days to 1040. This variation of the 
peroxydase number is due, not to repression and stimulation of 
the enzymatic activity, but to formation of fresh peroxydase, s0 
long as the plant cells retain their vitality; when the dialysis is 
effected with water containing toluene, the formation of new per- 
oxydase does not occur, and the peroxydase number falls rapidly, 
owing to exosmosis of the enzyme. Similar phenomena have beet 
observed in the case of other plant roots. 

The peroxydase number of horse-radish attains its maximal value 
after dialysis for about three weeks, and from this it would appear 
that this duration of dialysis should result in the optimum yiel 
of peroxydase extract. This, however, is not the case, all the 
evidence indicating that the plant material contains two per 
oxydases, the one easily soluble, the other quite insoluble, in water. 
Horse-radish is dialysed during several weeks, and, at definite 
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intervals, portions are removed and thoroughly extracted with 
water, the extract and the insoluble portion are separated in a 
centrifuge, and the peroxydase number of each determined. The 
amount of the soluble enzyme attains its maximal value after 
eleven days’ dialysis; after four or five weeks it has fallen to less 
than two-thirds of its initial value, whilst the amount of the in- 
soluble enzyme has increased to two and a-half times its initial 
value. For the preparation of the peroxydase, therefore, the plant 
material appears to be in the best state after dialysis for six to 
twelve days. The difference between the soluble and the insoluble 
peroxydase is probably one of chemical constitution. As these 
substances are regarded as glucosides, it is possible that a coni- 
ponent of the peroxydase molecule is combined with a simple sugar 
to form the soluble peroxydase or with a more complex carbo- 
hydrate to form the insoluble peroxydase. 

Based on the new experience gained, modifications of Willstatter 
and Stoll’s method of extracting the crude peroxydase (loc. cit.) 
are described, the most important being the dialysis of the sliced 
roots for seven to nine days in water flowing at the rate of 
100—150 litres per hour. 

A further step has been made in the purification of the per- 
oxydase preparation by means of adsorption experiments with 
aluminium or ferric hydroxide, silicic acid, kaolin, and tale. It 
has been found that a peroxydase preparation (purpurogallin 
number, 575) in solution in 50% alcohol at a concentration of 
0:05% is almost completely adsorbed by aluminium hydroxide, and 
that 90—95% of the peroxydase is recovered in solution by 
agitating the adsorbate with water containing carbonic acid at 
0—20°, the purpurogallin number of the recovered peroxydase 
being 1000—1100. The adsorption method gives the best results 
with peroxydase preparations having high purpurogallin numbers. 
A very great saving of time and trouble, however, can be effected 
and a preparation of great activity obtained as follows. The 
dialysis of the plant material, the digestion with oxalic acid and 
with barium hydroxide solution, and the removal of slimy sub- 
stances by means of alcohol (loc. cit.) are effected as already 
described, but the aqueous-alcoholic filtrate (4—5 litres), instead of 
being evaporated to about 50 c.c., is freed from carbon dioxide by a 
current of air and treated with quantities of 20—30 c.c. of the 
adsorbent (3 grams of aluminium hydroxide suspended in 100 cc. 
of water) every two or three minutes until 10—16 grams of 
aluminium hydroxide have been added. When the peroxydase 
reaction of a filtered portion is faint, a volume of alcohol equal to 
that of the aluminium hydroxide suspension introduced is added, 
the adsorbate is allowed to settle, the greater part of the solution is 
decanted, and the remainder centrifuged. The adsorbate is 
collected, treated with about 4 litres of twice-distilled water at 0°, 
and carbon dioxide passed in for about a quarter of an hour until 
the reaction is distinctly acid, the solution is filtered, the clear 
filtrate evaporated in a vacuum to 60—80 c.c., again filtered, and 
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treated with five volumes of absolute alcohol, whereby 0°31 gram 
of peroxydase preparation (purpurogaliin number, 860) is pre. 
cipitated. C. §. 


Oxidation of the Grignard Reagent. C. W. Porrer and 
Carotyn Steer (J. Amer. Chem. Soc., 1920, 42, 2650—2654)—An 
ethereal solution of magnesium phenyl bromide absorbs oxygen and 
gives rise to phenol, p-diphenylbenzene, p-benzoquinone, and pp!-dj- 
hydroxydiphenyl. The optimum temperature for the production of 
phenol is 0°, the yield being about 22°9%. Diphenyl is also formed, 
but its quantity does not vary if samples of the same solution are 
kept at different temperatures, from which it appears that it owes 
its origin to the Fittig reaction brought about by magnesium on the 
bromobenzene. The mechanism of some of the reactions is dis- 
cussed and expressed as follows: (1) PhMgBr +O, —> PhO,MgBr; 
(2) PhMgBr+ PhO,MgBr—> 2PhOMgBr; (3) PhOMgBr+H,0 
— PhOH+MgBr-OH; (4) PhO,MgBr+PhOMgBr—>Ph,0,+ 
MgBr,+Mg0O; (5) Ph,O,—> OH-C,H,-C,H,OH; (6) Ph,O,—> 
Ph,O+0O. The formation of phenyl ether was observed by Wuyts, 
who interpreted the reaction in a somewhat similar manner (A., 
1909, i, 448). J.C. W. 


Mercury Compounds of some Phenylcarbinols. Merri 
C. Hart and Arrnur D. Hrrscurevper (J. Amer. Chem. Soc. 
1920, 42, 2678—2686).—When saligenin (15 grams) is boiled with 


a solution of mercuric acetate (80) for two hours and then left for 
several hours, it removes the whole of the mer- 
O curic ion, and forms an insoluble “ mercury sali- 
He’ \cH.-OH genin,” probably of the annexed formula. This 
a separates in masses of radiating needles, forms an 
insoluble chloride, slightly more soluble bromide 
Hg:OH and iodide, insoluble sulphate, and _ soluble 
nitrate, and dissolves in alkali hydroxides to 
form salts which separate as yellow solids on adding alcohol. It 
crystallises from hot acetic anhydride as a triacetate, 
C,;H,,0;Hg,,H,0. 
OH m-Nitro-p-hydrozybenzyl alcohol, 
NO ra ; NO,°C,H,(OH)-CH,°OH, 
? lo-OAc long, yellow needles, m. p. 97°, also forms a mer- 
we ' eury compound, which crystallises in long, pale 
CH,-OH _ yellow needles from 20% acetic acid, and yields an 
acetate of the annexed formula. The alcohol is 
obtained by the interaction of o-nitrophenol and bromomethy] aleo- 
hol (from formalin and hydrogen bromide) in the presence of zinc 
chloride. Non-phenolic aromatic alcohols, as far as was tested, and 
also p-nitrosaligenin, do not form mercury compounds. 
These mercuriated compounds are about as powerfully antiseptic 
as mercuric chloride, but they are far less irritant. They are being 
used successfully in the treatment of gonorrhea. J.C. W. 
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Physiological Chemistry. 


Physical Exertion, Fitness, and Breathing. Henry Briges 
(J. Lhysiol., 1920, 54, 292—318).—Experiments carried out in a 
research On mine rescue apparatus. When exertion of steadily 
increasing magnitude (Martin’s ergometer) is undertaken, the per- 
centage of carbon dioxide in the expired air first rises and then, 
with an overload of work, falls. The crest of the curve is usually 
higher in the physically fit (up to 8°1% observed) than in the unfit 
(47%). The latter benefit from oxygen and exhale a greater per- 
centage of carbon dioxide than when breathing air, even with 
normal loads. Extremely fit subjects receive no benefit from 
oxygen until the work becomes an overload. The divergence of the 
carbon dioxide curves when breathing (a) air, (6) oxygen, is a 
measure of the unfitness of the subject. The full benefit of oxygen 
is obtained with a 60% mixture, containing 40% nitrogen; purer 
oxygen gives no further advantage. The author compares the adap- 
tation produced by physical training with that by life at high alti- 
tudes, and favours the theory that oxygen is actively secreted 
inwards by the lung epithelium (compare Douglas and Haldane, A., 
1912, ii, 653). G. B. 


Partition of Carbon Dioxide between Plasma and 
Corpuscles in Oxygenated and Reduced Blood. J. Jorrr 
and E. P. Poutton (/. Physiol., 1920, 54, 129—151).—The disso- 
ciation curves of oxygenated blood and of blood reduced to 10% 
oxygen saturation and the corresponding “true plasma” curves 
have been determined. At all pressures of carbon dioxide up to 
600 mm. the “ true plasma ” contains more carbon dioxide than the 
corpuscles in equilibrium with it. With increase in the carbon 
dioxide pressure, acid migrates from the plasma into the corpuscles, 
and their dissociation curves are quite different from those of sepa- 
rated plasma and separated corpuscles, which constitutes a criticism 
of the method of van Slyke and Cullen (A., 1917, i, 521). 

Reduced ecrpuscles and reduced true plasma contain respectively 
more carbon dioxide than oxygenated corpuscles and true plasma, 
the difference between the corpuscles being greater than the differ- 
ence between the plasmas; so that if venous blood was completely 
reduced, the transport of carbon dioxide would be carried out 
chiefly by the corpuscles. Since venous blood is, however, usually 
not more than 40% reduced, the transport of carbon dioxide is 
actually carried out by corpuscles and plasma in nearly equal 
proportions. G. B. 


Relation of Oxyhemoglobin to the Carbon Dioxide of 
the Blood. J. M. H. Campsett and E. P. Poutton (J. Physiol., 
1920, 54, 152—166)—Within physiological limits of P,, all the 
carbon dioxide is present as bicarbonate; it does not combine with 
the blood proteins until the reaction is much more acid. The blood 
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proteins act as acids, competing with carbon dioxide for the sodium, 
Hemoglobin has an acid dissociation constant of 2 x 10-8. Its igo- 
electric point is Py=6°98 (compare Straub and Meier, A., 1919, 
i, 53). At all pressures of carbon dioxide the corpuscles are more 
acid than the plasma; with increasing pressure the difference 
becomes less. The total sodium available for combining with 
carbon dioxide is 0°03. G. B. 


Carbon Dioxide Carrying Power of the Constituents of 
Plasma. The Alkali Reserve of Blood. J. Mettansy and 
C. J. Tuomas (J. Physiol., 1920, 54, 178—191).—Lactic acid is pro- 
duced from corpuscles in shed blood; hence (a) the steady fall in 
carbon dioxide of shed blood, (%) the possibility of abstracting 
carbon dioxide from blood and not from serum by a carbon dioxide 
vacuum, (c) the diminished capacity of blood, from which carbon 
dioxide has been removed, to recombine with it. There is no evi- 
dence of ionic interchange between corpuscles and serum on freeing 
blood from carbon dioxide; the ash from normal blood and from 
blood freed from carbon dioxide combines with equal volumes of 
carbon dioxide. There is no evidence that the proteins of serum 
associate with sodium when carbon dioxide is removed from the 
blood. Coagulation of fibrinogen in blood or any fluid diminishes 
the capacity of the fluid to carry carbon dioxide, which is held by 
adsorption on the fibrinogen. Sodium hydrogen carbonate does not 
exist free in serum, since an equal volume of alcohol at —10° pre- 
cipitates it in association with the proteins, whilst it does not 
precipitate a protein-free solution of sodium hydrogen carbonate 
of the same strength (0°2%). The authors conclude that carbon 
dioxide in blood is combined (a) by adsorption on the proteins, and 
(6) as bicarbonate. The transport of carbon dioxide is effected by 
the protein. The alkali reserve is constituted by (a) bicarbonate, 
(5) protein. The “bicarbonate hypothesis’ is inadmissible, since 
neither hemoglobin nor the blood proteins function as weak acids 
sharing the available sodium with carbon dioxide (compare, how- 
ever, Campbell and Poulton, preceding abstract). 


Regulation of the Blood’s Alkalinity. H. W. Davi, 
J. B. S. Haupans, and E. L. Kennaway (J. Physiol., 1920, 54, 
32—45).—The carbon dioxide dissociation curve is not quite in 
agreement with Parson’s theory (A., 1919, i, 508) at high pressures. 
Ingestion of sodium hydrogen carbonate (up to 57°5 grams) pro- 
duces alkalosis, which is compensated for by rapid excretion of the 
salt in the urine, disappearance of nearly all the urinary ammonia, 
and occasional appearance of acetone substances. The carbon 
dioxide capacity of the blood is increased, as is the alveolar carbon 
dioxide. G. B. 


Colorimetric Determination of the Reaction of Blood by 
Dialysis. H. H. Dave and C. Lovarr Evans (J. Physiol., 1920, 
54, 167—177).—A collodion sac holding about 5 c.c. is filled with 
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yxalated blood and placed inside a glass tube of slightly larger dia- 
meter. The annular intervening space of about 1 c.c. contains 
physiological saline solution. Dialysis is complete in ten to fifteen 
ninutes, when the P, of the dialysate can be determined colori- 
metrically by mixing phosphate solutions until the mixture gives 


ence 
with @ the same colour as the dialysate with neutral-red. For this purpose 
B. the dialyser and comparator tubes have flat bottoms made by 


ementing on a microscope slide. Escape of carbon dioxide during 
dialysis is prevented by a vulcanite collar to which the membrane is 
tied. This collar fits the dialysing tube, and is closed by a cork. 
The method is both convenient and accurate; the results agree 


dosely with those obtained by means of a hydrogen electrode. 
G. B. 


Presence of Phosphates in Human Blood. XII. The 
Phosphorus Distribution according to the Known Methods 


ie of Separation and Isolation. Jou. Fiat. (Biochem. Zeitsch., 
om fy 1920, 112, 27—50).—A critical review of the literature on the 
of fy subject. 8S. 8. Z. 

= Observations on the Question of the Residual Reduction 
M@ Bofthe Blood. Jon. Feat (Biochem. Zeitsch., 1920, 112, 51—54),. 
by ~—A theoretical note in reference to the work of Ege (A., 1920, 
Y i, 781) and others. S. 8. Z. 


Oligodynamic Hzmolysis. W. Hausmann and W. Keri 
(Biochem. Zeittsch., 1920, 111, 122—123).—Silver, cadmium, cop- 
per, magnesium, nickel, lead, tin, and zinc produced hemolysis when 
introduced into blood agar plates. 8. 8. Z. 


The Kinetics of Inactivation of Complement by Light. 
8. C. Brooxs (J. Gen. Physiol., 1920, 3, 169—183).—The course 
of the inactivation of complement by light is that of a unimolecular 
reaction. It is thought that during this process a single disappear- 
ing molecular species governs the rate of reaction. 


The Mechanism of Complement Action. 8. C. Brooks 
(7. Gen. Physiol., 1920, 3, 185—201).—Complement exposed to 
ultra-violet light is not sensitised thereby to the action of heat, 
which indicates that it is not a protein. The inactivation of com- 
plement by ultra-violet light is accompanied by a decrease in its 
surface tension, but is not apparently the result of any changes in 
hydrogen-ion concentration. Hydrogen-ion concentrations high 
enough to transform serum proteins past the isoelectric point per- 
manently inactivate complement. On the basis of these and other 
observations it is suggested that there is present in serum a hemo- 
lytic substance which is formed from a precursor and is constantly 
being formed and simultaneously broken down into inactive pro- 
ducts. Both precursor and lysin contain the same photosensitive 
molecular group. The lytic substance is dependent for its activity 
on the state of the serum proteins. J.C. D. 
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Anti-substance Studies. III. The Chemical Nature oj 
Anti-substances. F. M. ilunroon, P. Masucci, and Eprrg 
Hannum (J. Amer. Chem. Soc., 1920, 42, 2654—2661)— 
The protective anti-substances in anti-pneumococcus serum 
were isolated by adding the antigen, allowing the anti-sub. 
stances and antigen to unite, centrifuging, treating the sediment 
with reagents to separate the anti-substances again, and filtering 
through a candle filter. The clear, limpid solution of the anti- 
substances was tested in various ways, and from the results it may 
be gathered that anti-substances are (1) colloidal, since they do not 
dialyse, (2) not influenced by trypsin, (3) not globulins, (4) not 
soluble in ether, (5) not precipitated by 30% salt solution, (6) not 
injured by dilute acids or alkalis, (7) not affected by heat, below 
60°. J.C. W. 


Relationships between the Peptidolytic Activity of 
Intestinal Erepsin and the Chemical Constitution of the 
Substrate. A. Crementi {Atti R. Accad. Lincet, 1920, [v], 29, 
ii, 327—-329).—By means of the method of formaldehyde titration 
the author has investigated the action of intestinal erepsin from 
the dog or pig on cholylglycine, benzoylglycine, bromozsohexoylgly- 
cine, and glycine anhydride. It is found that neither benzoylgly- 
cine, which normally is not present in the intestinal tube, nor 
cholylglycine, which normally passes with the bile from the liver 
into the intestine, is hydrolysed by the intestinal erepsin, and that 
bromoisohexoylglycine, unlike leucylglycine, is also unattacked. In 
the case of glycine anhydride solutions, a slight increase in the 
aminic nitrogen is apparently caused by the intestinal erepsin, but 
this is regarded as due to the scission of glycylglycine previously 
formed rather than to the formation of a fresh quantity of glycyl- 
glycine; the conclusion is hence drawn that the erepsin is not 
capable of determining the rapid opening of the diketopiperazine 
ring of glycine anhydride. 

These results, in conjunction with the behaviour of guanidylgly- 
cylglycine, show that suppression or absence or partial substitution 
of the free aminic group of the molecule of a polypeptide or similar 
compound may result in marked resistance of the CO-NH group to 
the hydrolysing action of erepsin. T. H. P. 


Nitrogenous Equilibrium and Carbohydrates of the 
Food Ration. A. Drscrez and H. Birrry (Compt. rend., 1920, 
171, 1393—-1396).—From the results of feeding experiments with 
rats on diets of purified nutrients, free from vitamins, it is shown 
that if the carbohydrates are below a certain limit they cannot be 
replaced by any other type of nutrient. Nitrogen equilibrium cat 
only be assured throughout a period of feeding if the diet contains 
a certain minimum of carbohydrate. W. G. 


Nutrition of Protozoa. Effect of Substituting Uranium 
for Potassium in Growth Media. R. A. Perers (Pro. 
physiol. Soc., 1920, 1—li; J. Physiol., 54).—Colpidium will 
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ow in ammonium glycerophosphate as the only source of 

titrogen, carbon, and phosphorus. The statement that the animal 
wganism requires a substance as complex as dextrose for its source 
of carbon is incorrect. Potassium is essential, and cannot be 
replaced by uranium (compare Zwaardemaker, A., 1917, i, 70, 
105, 241; Ann. Reports, 1919, 16, 148). G. B. 


Radioactivity and Physiological Action of Potassium. 
Roser? F. Loes (J. Gen. Physiol., 1920, 3, 229—236).—The non- 
radioactive cesium ion can replace the potassium ion almost quanti- 
tatively in solutions required for the development of the egg of the 
a urchin into swimming blastule. Thorium chloride and uranium 
aetate cannot thus replace potassium chloride, nor do they anta- 
gonise the latter salt. J. C. D. 


Chemical Character and Physiological Action of the 
Potassium Ion. Jacques Loss (J. Gen. Physiol., 1920, 3, 
937—245).—It is shown that the ammonium ion acts in cases of 
antagonism on the egg of fundulus more like the potassium ion than 
the sodium ion, and this physiological effect is in harmony with the 
chemical behaviour of the three ions. 

Evidence is given which indicates that the behaviour of the 
potassium ion in antagonistic salt action is due to its purely chemical 
character, that is, its atomic number, and not to those explosions 
in its nucleus which give rise to a trace of radioactivity. 


J. C. D. 


The Relation of the Animal Cell to Electrolytes. J. Gray 
(J. Physiol., 1920, 54, 68—78).—Living trout eggs, exposed to 
dilute hydrochloric acid (V/200—N/500), adsorb hydrogen, but 
not chlorine, ions. The former are replaced by a cation from the 
eggs (potassium?). The equilibrium is established by the outer 
membrane of the cell (Loeb’s “membrane effect,” A., 1918, i, 51). 

G. B. 


A Lipotropic Mercury Compound. Hans Hiscen (Biochem. 
feitsch., 1920, 112, 1—22)—A method for the estimation of 
mercury in the brain is described. It consists of the destruction of 
the organic matter by heating with fuming sulphuric and fuming 
utric acids, and electrolysing the mercury, which is afterwards 
wlatilised into a capillary tube and weighed. The “lipotropic”’ 
mercury compound, “MAT” (4-p-tolueneazoacetanilide-3-mercuri- 
hydroxide, C,H,Me-N= N-C,H,(NHAc)-Hg-OH), when injected 
into rabbits, is taken up by the central nervous system, the muscles, 
and other organs much more readily than when ordinary mercury 
preparations are used. S. 8. Z. 


The Biochemical Behaviour of Glycollic and Oxalic 
Acids, especially against the Cells of Isolated Human 
Organs. Ernst Stepure and Kart Vierense (Zeitsch. physiol. 

-, 1919, 108, 207—-229).—The action of the cells of various 
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human organs on glycollic acid and oxalic acid was studied. From 
glycollic acid, glyoxylic acid, formaldehyde, and succinic acid were 
formed by the cells of the different organs examined, but on no 
occasion was the formation of oxalic acid established. The oxalic 
acid was mostly recovered unchanged. S. 8. Z. 


Comparison of the Actions of d-, /-, and i-Camphor. IV, 
The Action on the Plain Muscle of the Leech. Grong 
JoOacHIMoGLU (Arch. expt. Path. Pharm., 1920, 88, 364—370, 
Compare A., 1917, i, 528).—Aqueous solutions of camphor in dilu. 
tions of 1:1000 to 1:5000 produce a marked increase in tonus and 
rhythmic contractions in the plain muscle of the leech. The action 
of the three isomeric camphors is identical. The pharmacological 
effect resembles that of santonin. Barium augments the action of 
camphor. The action of camphor on the leech is the same as that 
of thymol. 8. 8. Z. 


Absorption and Elimination of Manganese Ingested as 
Oxides and Silicates. Criarence K. Keiman and Avyvie 8, 
Minor (/. Biol. Chem., 1920, 45, 133—143).—Manganese oxide or 
silicate ores are soluble in gastric juice. Prolonged administration 
of manganese to dogs failed to produce any significant changes in 
manganese content of blood or tissues, or to cause any pathological 
symptoms. J.C. D. 


The Behaviour of Substances of the Dibenzil Series 
(Dibenzyl, Hydroxybenzoin, Deoxybenzoin, Benzoin, 
Benzil, Benzilic Acid) in the Organism. Ernst Siesuxe and 
Ericu Haruorr (Zeitsch. physiol. Chem., 1919, 108, 195—206). 
—When dibenzyl was fed to a rabbit, it was excreted in the urine 
as stilbene, m. p. 124°, in combination with glycuronic acid. 
Hydrobenzoin, deoxybenzoin, benzoin, and benzil were excreted as 
o-benzylbenzoic acid paired with glycuronic acid. Benzilic acid was 
obtained in the urine unaltered. No benzoic acid was found 
in the urine in any of the experiments. S. 8. Z. 


‘‘ Salbrantin'’: Intra-organic Behaviour of Halogenated 
Aromatic Compounds. Epvarpo Fiiprr (Arch. Farm. sperm. 
Sci. aff., 1920, 30, 113—126).—The results of the author’s exper 
ments are as follows. 3:5-Dibromosalicylic acid, m. p. 223°, 18 
rapidly and completely destroyed either in vivo or in vitro, this 
ready decomposition being attributed to the presence in the mole: 
cule of a bromine atom in the para-position to the hydroxyl group. 
Similar behaviour is exhibited by 5-chloro-3-iodosalicylic acid, m. P. 
224°, whereas 3:5-di-iodosalicylic acid gives up its halogen with 
some readiness, but is not completely destroyed. 

“Salbrantin ” gives up its bromine with the same rapidity and 
ease as 3:5-dibromosalicylic acid, and may therefore be regarded 
pharmacologically as a true brominated antipyrine, and not as 4 
salicylic derivative, T. H. P. 
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The Oligodynamic Action of Metals. D. Ack (Biochem. 
Jeitsch., 1920, 112, 23—26).—Water which has been in contact 
sith metallic silver for some time has been shown, by means of 
gmmonium sulphide or of potassium chromate, to contain silver. 
It was also demonstrated that if this dissolved silver was removed, 
the water lost its oligcdynamic action. The author therefore con- 
dudes that the oligodynamic action of silver is due entirely to the 
wlubility of the metal in the water. 8. S. Z. 


The Magnesium-Calcium and the Barium-Sulphate 
Antagonism. M. Kocumann [with U, Lucanus and R. Mutrnaupr| 
(Biochem. Zeitsch., 1920, 112, 291—309).—Sodium sulphate 
nettralises the toxic effect of barium chloride in the frog. Pro- 
phylactically, sodium chloride can neutralise several minimum 
thal doses of barium chloride. Curatively, the sodium sulphate 
has to be administered between ten and thirty minutes after the 
injection of the barium chloride. It is supposed that the toxic 
barium ion is precipitated as barium sulphate. The above 
aitagonistic action is discussed in comparison with the antagonistic 
action of magnesium and calcium. 8. S. Z. 


Variations in the Resistance of Protozoon Organisms to 
Toxic Agents. R. A. Perers (J. Physzol., 1920, 54, 260—266). 
—Organisms from a culture of the ciliate protozoon Colpidium, 
when exposed to mercuric chloride (about 47/5000), die in such a 
way that there is a straight-line relationship between the time and 
the logarithm of the percentage of survivors for a large part of the 
death process. The apparent logarithmic law (unimolecular reac- 
tion) can be interpreted in terms of the variation in the resistance 
of individuals, which are not entirely analogous to chemical mole- 
cules (compare H. Chick, A., 1908, ii, 314; 1910, ii, 990). G. B. 


Poisoning by Nitrohalogenated Methanes. Anprf Maver, 
L. PLanteFoL, and Frep. Viis (Compt. rend., 1920, 171, 
1396—1397).—When gases of the type of chloropicrin, bromo- 
picrin, and dichlorodinitromethane are inhaled, they act as 
iritants on the respiratory passages, but when they come in con- 
tact with the lungs, lesions are formed and a massive edema, the 
iuid from which at the moment of death may form 58% of the 
tctal weight of the lung. In producing the latter effect, chloro- 
pirin is the most powerful, bromopicrin and dichlorodinitro- 
methane being eight to ten times less active. These substances are 
also toxic if injected intraperitoneally, the blood at the moment of 
death containing a considerable amount of methemoglobin. 


W. G. 


The Toxicity of the Chloromethyl Carbonates and 
Chloro-formates. ANnprié Mayer, H. Maenx, and L. PLanrrrou 
(Compt. rend., 1921, 172, 136—139).—The toxic effect of the dif- 
ferent chloromethyl carbonates and chloroformates on rabbits, 
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guinea-pigs, and dogs was examined, the animals inhaling the 
vapours diluted with air. In the case of the chloromethyl carbon. 
ates, the successive introduction of chlorine atoms gives an increase 
in the toxicity of the substance up to the trichloro-stage. The intro. 
duction of a fourth chlorine atom diminishes the toxicity if the 
previous three chlorine atoms were all in one methyl group, but 
does not alter it if they were distributed between the two methyl 
groups. The introduction of two atoms of chlorine notably 
increases the toxicity. The most symmetrical distribution of the 
chlorine atoms gives the least toxicity. 

The chloromethyl chloro-formates become more and more toxic 
as the number of chlorine atoms introduced increases. For the same 
number of chlorine atoms present in the molecule the chloro. 
formates are more toxic than the carbonates. W. G. 


Chemistry of Vegetable Physiology and Agriculture, 


Acetaldehyde as an Intermediate Product in the 
Fermentation of Sugar by Bacillus lactis aerogenes, 
C. Nevserec, F. F. Norp, and E. Wotrr (Biochem. Zeitsch., 1920, 
‘112, 144—150).—Acetaldehyde has been established by the “ fixa- 
tion” method as an intermediate product in the fermentation of 
sugar by B. lactis aerogenes. S. 8. Z. 


Yeast Crops and the Factors which Determine them. 
Artur Stator (T., 1921, 119, 115—131). 


[The Nature of] Yeast Fat. O. Hiysperc and E. Roos (Zeitsch. 
physiol. Chem., 1920, 111, 304).—Polemical in reply to MacLean 
and Thomas (A., 1920, i, 652). The authors have already pointed 
out (Zeitsch. physiol. Chem., 1904, 42, 189) that the so-called 
pentadecenoic acid prepared by them was a mixture of much 
palmitic acid with another acid (probably stearic acid). They do 
not agree with MacLean and Thomas that the acid fraction from 
yeast fat, b. p. 130—150°, previously described by them, is 4 
mixture of lauric acid, oleic acid, and linoleic acid. 8. 8. Z. 


Antagonistic Action between Ions of Similar Charge. 
S. M. Nevscutoss (Kolloid Zeitsch., 1920, 27,292—306. Compare 
A., 1920, i, 698, 776).—It is shown that the surface tension of 
lecithin sols is increased by the presence of the chlorides of the 
alkalis, alkaline earths, and aluminium; the value increases with 
increasing salt concentration, and eventually passes through a max 
mum. These salts retard the inversion of sucrose by invertase, the 
amount of retardation increases with the concentration, and 1t 
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amount depends on the valency of the cation employed. The influ- 
ace of the salts on fermentation is parallel with the degree of 
dispersion of the ferment solution. Both the above actions are in 
keeping with the adsorption isotherm, and it may be concluded 
that the retardation of fermentation by the presence of neutral salts 
isdue to a reduction of the active ferment surface in the micro- 
heterogeneous system. When mixtures of the above-named salts 
are employed in any of the three reactions named, an antagonism is 
st up, inasmuch as the effects observed are dependent on the 
relative concentrations of the salts, but in no way dependent on the 
total salt concentration. The relative quantities in which the salts 
sow the minimum antagonistic effect are determined by the valen- 
des of the cations. The maximum antagonism in the case of equi- 
valent cations occurs at the concentration ratio 1:1, whilst bivalent 
ations have the maximum effect at 1/20 the concentration of uni- 
valent cations and tervalent cations at 1/100 the concentration. 


J. F. 8. 


The Susceptibility of the Fermentation of a Top Yeast 
to the Hydrogen-ion Concentration. H. von Evu.er and 
8. HeintzE (Zeitsch. physiol. Chem., 1919, 108, 165—185).—The 
experiments were carried out with a strain of a top yeast (SB II) 
from Stockholms Sédra Jastfabrik. It was found that the influence 
of the acidity on the rate of fermentation was dependent on the 
uitrogen content of the medium, and that the optimum hydrogen- 
in concentration was about ?,,=5. In the case of weakly disso- 
dated organic acids the quantity of the undissociated acid is great 
in relation to the concentration of the ions, and it also influences 
the course of fermentation. 8. S. Z. 


Alcoholic Fermentation. VIII. Influence of Zinc 
Chloride on the Alcoholic Fermentation of Living and 
Killed Yeast. 8S. Kosrycuev and L. Frey (Zettsch. physiol. 
Chem., 1920, 111, 126—131).—Zine chloride causes the formation 
of acetaldehyde in fermentation by hefanol and dried yeast, but not 
by living yeast; in addition a considerable part of the sugar is 
converted into unknown compounds. This production of acetalde- 
hyde only occurs when sugar is present. In the case of autofermen- 
ation at the ordinary temperature, only traces of acetaldehyde can 
be established. 8. S. Z. 


Alcoholic Fermentation. IX. Influence of Cadmium 
and Zinc Salts on the Yeast Enzymes. 8S. Kostycuev and 
8. Suskova (Zeitsch. physiol. Chem., 1920, 111, 132—140).—Cad- 
tuum salts alter to a very marked extent the normal course of 
fermentation. The best part of the sugar is converted into pro- 
duets of unknown composition, and acetaldehyde is produced at the 
same time. Proteolysis and, to a greater extent, reduction are 
inhibited by dilute solutions of cadmium salts, and the reduction of 
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acetaldehyde to alcohol is entirely stopped by small quantities oj 
these salts. Acetaldehyde is produced, not only in the presence of 
oxygen, but also under anaerobic conditions. Cadmium salts do not 
cause the oxidation of ethyl alcohol to acetaldehyde. The action of 
cadmium and zinc salts is ionic. 8. 8. Z. 


Enzyme Formation. Ericu Kéu.er (Biochem. Zeitsch., 1920 
112, 236—254).—The course of fermentation depends on the 
formation of a proenzyme of zymase and on the activation of the 
latter. Maltose is capable of activating zymase, whilst other sugars, 
such as dextrose, sucrose, and levulose, have an inhibiting action as 
compared with it. On the other hand, in the production of the 
proenzyme, maltose wields an inhibiting influence in contradistine- 
tion to the other sugars. This explains the different physiological 
behaviour of a certain yeast to the various sugars. S. S. Z. 


Phytochemical Reduction of Acetol with the Production 
of Optically Active Propylene Glycol. Presence and 
Utilisation of Racemic Substances in the Animal and 
Plant Organisms. E. Firser, F. F. Norp, and C. Nevpere 
(Biochem. Zeitsch., 1920, 112, 313—323).—Sugar was fermented by 
yeast in the presence of acetylcarbinol, the product of fermentation 
concentrated to a syrup, extracted with absolute alcohol, the alcoho 
extract evaporated, and extracted again with absolute alcohol. (n 
the addition of ether, impurities were removed and the filtrate was 
concentrated, dissolved in absolute alcohol, and dried over sodium 
sulphate. J-Propylene glycol was obtained, b. p. 186—188°, 
[a], —15°66°, —16°11°, and —7-84°, in alcohol. In aqueous solu- 
tion [a],, — 20°48°. 

Top yeasts produced the reduction more readily than bottom 
yeasts. There appears to be no difference between substances of 


animal and plant origin as regards the question of asymmetry. 
S. 8S. Z. 


Alcoholic Fermentation. X. Fermentation is Life 
without Oxygen. 8S. Kosrycnev and Paut Extaspere (Zeiisch. 
physiol. Chem., 1920, 111, 141—156).—Several species of mucor 
were employed for fermenting sugar under aerobic conditions, and 
the carbon dioxide produced through direct respiration was esti- 
mated. It was found that the organisms in the circumstances 


oxidised the sugar to an extent sufficient to cover their vital energy. 
S. 8. Z. 


The Formation of Acetaldehyde in the Decomposition 
of Sugar by Moulds. Crara Conen (Biochem. Zeitsch., 1920, 
112, 139—143).—Acetaldehyde was established as an intermediate 
product by means of the secondary sulphite “ fixation ” method m 
the fermentation of dextrose by Aspergillus cellulosae, Monil 
candida, Mucor racemosus, Mucor rouzii, and Oidium lactis. 


8. 8. Z. 
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The Germicidal Value of some of the; Chlorine Dis- 
infectants. F. W. Titiey (J. Agric. Research, 1920, 20, 85—110). 
—A comparison of the germicidal value of “chloramin-7',” sodium 
hypochlorite (Dakin’s solution), hypochlorous acid (eusol), and 
clorine in aqueous solution. Compared on a basis of weight of 
chloramin-7' against weight of chlorine in the others, chloramin-T is 
the least efficient, but if the comparison is made on the basis of 
available chlorine contained, it is much more efficient against 
Staphylococcus aureus, much less efficient against B. pyocyaneus, 
aud approximately equal in efficiency against B. typhosus. The 
experiments upon B. twberculosis indicate that the chlorine disinfec- 
tants are of little value against this organism. There is thus a 
nore or less ‘‘ selective action” on the part of the various disinfec- 
tants. 

Experiments on anthrax spores indicate that the germicidal action 
of chlorine compounds may extend over several days. The addition 
di ammonia to solutions of chlorine or hypochlorites very greatly 
increases their germicidal activity and tends to prevent depreciation 
in value on the addition of organic matter. W. G. 


The Chemical Potential of Phenol in Solutions contain- 
ing Salts, and the Toxicity of these Solutions towards 
Anthrax and Staphylococcus. J. Sranitey Lairp (J. Physical 
Chem., 1920, 24, 664—672).—Determinations of the chemical 
potentials of phenol-sodium chloride solutions, using petroleum as 
mmiscible solvent, confirm and extend the results obtained with 
toluene (A., 1920, i, 917). The abnormal results obtained by 
lemon (/oc. cit.) with 0°06% phenol are due to plasmolysis of the 
weci. ‘The increase or decrease of toxicity caused by adding ten 
different salts to 4% phenol solution is primarily due to change in 
chemical potential of the phenol. The increased toxicity caused by 
adding acetic acid required further study. 


The Assimilation of Carbon Dioxide by Green Plants, 
P. Mazk (Compt. rend., 1920, 171, 1391—1393).—The author has 
collected leaves from a number of different kinds of trees and plants 
uder the most varied atmospheric conditions and distilled them 
immediately without the addition of water under reduced pressure 
at 60°. In the distillate from almost all the species examined, he 
found ethyl alcohol, acetaldehyde, and nitrous acid, but he was 
lever able to identify formaldehyde. In addition, the leaves of 
kidney beans and maize, collected in very fine weather, yielded 
acetylmethylcarbinol, the leaves of the elder yielded free hydro- 
tyanic acid and glycollaldehyde, and poplar leaves gave lactaldehyde 
and a substance which on oxidation yielded propionic acid. The 
leaves of maize and kidney beans were free from acetylmethyl- 
carbinol in the morning, but this substance appeared in increasing 
quantities as the day advanced on sunny days, but was entirely 
absent in wet, cold weather. The leaves of the kidney bean con- 
tained coumarin in the morning but not in the evening. W. G. 


i. 152 ABSTRACTS OF CHEMICAL PAPERS. 


Preservation of Gentian Preparations Prepared from 
Dry, Unfermented Gentian Root. Marc Bripew (J. Pharm, 
Chim., 1920, [vii], 22, 411—418).—There was no change in the 
carbohydrate content of gentian powder, and of an extract pre. 
pared from it, when these were kept for nine years, but in the 
case of tinctures the quantity of carbohydrates decreased cop. 
siderably during this period. The gentiopicrin decreased in the 
tinctures and disappeared entirely from the powder, but the latter 
still contained a quantity of hydrolysable glucoside. A tincture 
prepared with 60% alcohol, when kept for nine years, was found 
to be free from gentiopicrin, but to contain a glucoside, which 
appeared to be f-ethylglucoside. W. P.S. 


Bio-chemistry of the Mahua Flower. Givperr J. Fowzz, 
Jat D. Epat Bensram, 8S. N. Buare, K. Hasis Hassan, S. Manpr 
HASSAN, and N. N. Inucanti (J. Ind. Inst. Sci., 1920, 3, 81—118), 
—Chemical and fermentation studies were made of the sugars in 
the mahua flower (Bassia longifolia and B. latifolia) with a view to 
its utilisation as a source of industrial alcohol. The total sugar 
content varies from 60—80%, and is greatest when the flowers are 
ready to fall. Yields of alcohol up to 90% of the theoretical were 
obtained by fermentation of a mash of the flowers with culture 
of the natural yeast occurring in the flower. [See, further, J. Sor. 
Chem. Ind., 1921, 22a.] G. F. M. 


Composition of Inositol-phosphoric Acid of Plants. 
XVII. R. J. Anperson (J. Biol. Chem., 1920, 44, 429—438)— 
Data obtained from the analyses of carefully purified and recrystal- 
lised barium salts of the organic phosphorus compound of wheat 
bran are in close agreement with the calculated composition of 
barium salts of inositol-hexaphosphoric acid. The silver salts 
agreed with the formula C,H,0.,P,Ag,.. The composition o 
phytic acid of plants, as determined from the analyses of salts of 
this acid, corresponds with  inositol-hexaphosphoric acid, 


CyH,,0.,P, or CyH,0,(PO[OH]},)<. J. C.D. 


Enzymes. IV. Emulsin, Cytase, Ereptase, and Urease 
in Germinating Barley. Dario Maxrsraini (Atti R. Accal. 
Lincei, 1920, [v], 29, ii, 164—166. Compare A., 1920, i, 273, 419). 
—When treated with 0°3% acetic acid solution, germinated barley 
yields an extract capable of hydrolysing amygdalin, the enzyme 
(emulsin) being found in the suspension of the meal as well as 
the filtered extract. No enzyme capable of attacking the cellulox 
of the cellular membranes of young plants could be detected 1 
germinated barley. The latter is also devoid of peptolytic enzyme 
and of enzymes able to decompose carbamide. T. H. P. 


Organic Chemistry 


The Absorption of Ethylene and Propylene by Sulphuric 
Acid. Sypney GLenn Preston Prant and Nevin VINcENT 
spewick (J. Soc. Chem. Ind., 1921, 40, 14—18r).—The authors 
jave examined the influence of velocity of flow of the gas, purity 
of the gas, variation of temperature, and concentration of the 
aid on the absorption of ethylene by sulphuric acid. The results 
indicate that there are three successive stages in the absorption, 
amely, (1) the solution of ethylene in the liquid, (2) its reaction 
vith sulphuric acid to give ethyl hydrogen sulphate, and (3) its 
raction with ethyl hydrogen sulphate to give ethyl sulphate. 
Reaction (3) will proceed before the whole of the sulphuric acid 
has been converted into ethyl hydrogen sulphate, reactions (2) and 
(3) proceeding at rates which are proportional to the products of 
the concentration of ethylene and the concentrations of sulphuric 
aid and ethyl hydrogen sulphate respectively. Furthermore, 
ethyl hydrogen sulphate has a distinct autocatalytic effect. 

Propylene is far more readily absorbed than is ethylene. by 
sulphuric acid, but the reactions are more complex. In addition 
to the production of propyl hydrogen sulphate and propyl 
sulphate, a colourless oil separates which does not contain sulphur, 
and appears to consist of saturated compounds. It reacts with 
sodium, and is probably a mixture of open-chain secondary alcohols. 
The complexity of the molecule is of the order C,p. W. G. 


Halogen Substitution Reactions. A. Kronsren (Ber., 1921, 
54, [B], 1—16).—The action of bromine in the presence of iron 
a a number of alkyl haloids has been investigated. Except in 
the case of isopentane derivatives, it is found to be impossible to 
introduce more than one bromine atom at each carbon atom by 
this method, so that it appears that the action of bromine is both 
accelerated and restricted by the presence of iron. It is suggested 
that the primary action consists in the formation of iron haloid, 
which is able to bring about the elimination of halogen acid from 
the alkyl haloid if a halogen atom is not attached to the neigh- 
bouring carbon atom; addition of halogen then occurs subse- 


- HCl +Bre 
quently: CH,-CH,Cl —» CH,:CH, —> CH,Br-CH,Br. If, how- 
ever, the neighbouring carbon atom is attached to a halogen atom, 
the iron haloid protects it from further substitution. A similar 
accelerating and protective action must be ascribed to phosphorus 
in the Hell-Volhard-Zelinsky action, which invariably leads to 
«monohalogeno-derivatives; it would appear, therefore, that this 
i$ not a case of simple substitution, and it is suggested that ketens 


- HCI 
are intermediately formed: CH,*CH,*COC] —» CH,°CH:CO in 
CH, CHBr-COBr. 
VOL. OXx. i. é h 
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Tribromohydrin, b. p. 218—222°, is formed exclusively by the 
action of molecular proportions of bromine and trimethylene 
bromide or propylene bromide in the presence of iron at 80°, or 
from the halogen (2 mols.) and n- or iso-propyl bromide (1 mol.), 

The action of bromine on a mixture of By- and aB-dibromo. 
butanes leads to the formation of a mixture of isomeric tetra- 
bromobutanes, which is transformed by an excess of bromine into 
aBy5-tetrabromobutane, colourless leaflets, m. p. 118°, and a tetra- 
bromobutane, m. p. 39°. isoButylene bromide is transformed by 
bromine at the ordinary temperature into isobutylene tetrabromide, 
colourless, heavy liquid, b. p. 169—171°/11 mm. 

tert.-Amyl chloride is smoothly converted by bromine at the 
ordinary temperature in the presence or absence of iron into 
By-libromo-B-methylbutane, b. p. 63—64°/15 mm., the constitu- 
tion of which follows from its identity with the compound pro- 
duced from f-methyl-A’-butylene and bromine. With two mole- 
cular proportions of bromine, tert.-amyl chloride or bromide at 
80°, and in the presence of iron, yields mainly Byy-tribromo-B- 
methylbutane, liquid, b. p. 119—120°/17 mm., together with 
small amounts of solid Byé-tribromo-8-methylbutane; the latter, 
however, becomes the main product when the reaction is con- 
ducted very slowly and in such a manner that the temperature 
does not exceed 5°. Attempts to transform #y5-tribromo-f 
methylbutane into a symmetrical tetrabromo-derivative were un- 
successful, giving unchanged material and afyd-tetrabromo-p- 
bromomethylbutane, CBr(CH,Br),*;*CHBr-CH,Br, — monoclinic 
crystals, m. p. 115°, which is more readily prepared by the action 
of two molecular proportions of bromine on the tribromo-com- 
pound. Pentabromoisopentane can be further brominated at 80°, 
yielding, successively, aByyé-pentabromo-B-bromomethylbutane, 
yellowish-white crystals, m. p. 90°, and aByy88-hexabromo-B-bromo- 
methylbutane, CBr(CH,Br)."CBr,-CHBr,, pale yellow crystals, 
m. p. 174°; the latter substance does not react further with 
bromine in the presence of iron. 

Primary isoamyl] chloride exhibits a behaviour towards bromine 
and iron which differs markedly from that of the corresponding 
tertiary compound; with molecular proportions of the reagents, 
reaction is scarcely perceptible at 0°, whilst at 80° and in a sealed 
tube the violent reaction leads to the formation of much resinous 
matter; by the gradual addition of bromine to the chloride at 80°, 
it is found that about three-fourths of the original material remains 
unaffected, whilst the remainder is converted into Byy5-tetrabromo- 
B-methylbutane, pale yellow liquid, b. p. 148—150°/12 mm., the 
constitution of which is deduced from its smooth bromination to 
hexabromoisopentane, m. p. 90°. Primary isoamyl] chloride reacts 
with three molecular proportions of bromine at 0°, yielding 
unchanged chloride and afyé-tetrabromo-8-bromomethylbutane. 

The general results of the investigation indicate that bromin- 
ation occurs at succeeding carbon atoms in an orderly manner; the 
bromination of By-dibromo-8-methylbutane, however, proceeds in 
an abnormal manner in so far as the liquid tribromoisopentane 1s 
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meerned. Normal bromination might yield either of the com- 
yunds CMe,Br-CHBr-CH,Br or CH,Br-CMeBr‘CHBrMe. The 
ist formula undoubtedly represents the solid compound, whilst the 
jquid substance cannot be represented by the second, since, on 
jther bromination, a hexabromoisopentane instead of the 
apected pentabromo-compound is produced. The tribromo- 
jrivative must therefore be unsymmetrical, and represented by 
the formula CMe,Br-CBr,Me. 

Methyl bromide, ethylene: bromide, tribromohydrin, and 
#y$-tetrabromobutane cannot be further brominated in the 
presence of iron; when heated for some days, they remain un- 
thanged, whilst subsequently, with methyl bromide, for example, 
arbonisation sets in. 

The observations recorded above enable an explanation to be 
given of the course of the bromination of 1 : 2-dichlorocyclobutane 
in the presence of iron (Willstatter and Bruce, A., 1907, i, 1018); 
the primary product is a8-dichloro-ad-dibromobutane, which, by 
ss of hydrogen chloride or bromide, and subsequent addition of 
bromine, yields af-dichloro-ayé-tribromobutane and _ a-chloro- 
sgy5-tetrabromobutane respectively. These substances are 
resistant to further bromination, since their carbon atoms are all 
wmited to halogen atoms. H. W. 


Preparation of Ethyl Alcohol from Acetaldehyde. 
(uemiscHE Fasprik GRIESHEIM ELEextTrRoN (D.R.-P. 328342; from 
them. Zentr., 1921, ii, 124).—Hydrogen is added to acetaldehyde 
by running the latter into the cathode chamber of an electrolytic 
wll charged with a suitable acid medium in such a manner that 
the concentration of acetaldehyde in the solution is maintained 
low. In these circumstances, the yield of alcohol is good, and the 
wurrent efficiency is high. As the concentration of the aldehyde 
increases, the yield of alcohol falls continuously ; at a concentration 


of 10%, the process appears, in general, to be uneconomical. 
H. W. 


Preparation of Alcohols of High Molecular Weight. 
Grorc Scuicut A.-G. (D.R.-P. 327510; from Chem. Zentr., 1921, 
il, 124).—Solid or liquid alcohols of high molecular weight are 
prepared by reduction of more complex alkyl derivatives by treat- 
ment with aqueous alkali hydroxide solutions and alcohols. Thus, 
bpentatriacontanol, C;,H,;,-OH, m. p. 93—94°, is produced when 
stearyl ketone (2 molecules) is heated with sodium hydroxide solu- 
tion (1 molecule) and alcohol (2 molecules) for three to six hours at 
200—300°. The alcohols prepared from the ketones of the resin 
acids are viscous liquids. A small portion of the product of the 
teaction frequently becomes dehydrated, with formation of the 
corresponding ether or ethylenic compound. The aldehydes and 
peroxides, which, in addition to acids and alcohols, are formed by 
the incomplete oxidation of saturated hydrocarbons by air or 
oxygen, are converted into the corresponding alcohols by treatment 
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with aqueous-alcoholic alkali hydroxide solutions; this is particu. 
larly the case with the wax alcohols. H. W. 


The Method of Pyrogenic Decomposition, at High 
Temperature, of Allyl Alcohol. (Mute) Eexantine Peyrray 
(Bull. Soc. chim., 1921, [iv], 29, 39—44).—When allyl alcohol is 
decomposed at high temperatures (see below), the two primary 
actions are CH,:CH-CH,-OH =CH,.CH-CHO+ H, and 

CH,:CH-CH,*OH = CH,-C:CH, + H,0. 
The acraldehyde obtained in the first reaction then undergoes 
further decomposition to give ethylene and carbon monoxide, whilst 
the allene in the second reaction unites with hydrogen to form 
propylene. Measurements show that of three molecules of pro- 
penol decomposed, two give acraldehyde and hydrogen and one 
gives propylene and water. Thus the principal decomposition is 
that which requires the least deformation of the molecule. 
W. G. 


Preparation of Ethyl Nitrite. Paur Rent pe Wipe and 
Davey Bicxrorp Smitn & Cie (Schweiz. P. 86381; from Chem. 
Zentr., 1921, ii, 124).—Sulphur dioxide is allowed to react with 
nitric acid in the presence of alcohol in accordance with the equa- 
tion EtOH + SO,+ HNO,=H,SO,+ EtNO,. Forty-six grams of 
alcohol and 100 grams of nitric acid (D 1:38) yield 72 grams of 
ethyl nitrite. H. W. 


Two Homologues of Ethylene Sulphide : «@-Thiopropane 
and Thiobutane. Marcer. Detkpine and Pierre Jarrevx 
(Compt. rend., 1921, 172, 158—160).—aB-Thiopropane and 
aB-thiobutane were prepared by the action of sodium sulphide 
containing a little of the hydrogen sulphide on propylene chloro- 
thiocyanate or dithiocyanate and on butylene bromothiocyanate or 
dithiocyanate. They are both colourless, mobile liquids. af-Thio- 


JH 
propane, ne has b. p. 75—77°, D{ 0°964, nj} 1°473, and 


aB-thiobutane, a aM has b. p. 104—105°, D, 0-944, nj? 1-475 


The b. p.’s and the densities of the a8-thio-compounds in this series 
are lower than those of the corresponding ay- or ad-derivatives. 
These two sulphides are much more stable towards reagents than 
ethylene sulphide, and show no signs of polymerisation, even at 
the end of six months. W. G. 


The Sudden Pyrogenic Decomposition of Formic Acid 
and the Preparation of Carbon Monoxide. J. A. Mutim 
and (Mute) E. Peyrrau (Bull. Soc. chim., 1921, [iv], 29, 34—89). 
—When formic acid is suddenly decomposed by passing it rapidly 
through a platinum tube at 1150°, the primary action is its decom- 
position into hydrogen and carbon dioxide. The production of 
carbon monoxide is a secondary action, due to the reduction of the 
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arbon dioxide by hydrogen. At a sufficiently high pressure, the 
ywlocity of this secondary action might become sufficiently high 
for it to appear that the formic acid was decomposing directly into 
arbon monoxide and water. : 


The Binary and Ternary Mixtures obtained in the 
Synthetic Manufacture of Acetic Acid. Pau Pascat, Dupuy, 
fro, and M. Garnier (Bull. Soc. chim., 1921, [iv], 29, 9—21).— 
The two processes of manufacture considered are: (1) the direct 
oxidation of acetic acid and acetaldehyde; (2) the electrolytic oxida- 
tion of acetaldehyde or of paracetaldehyde in sulphuric acid solution. 
The densities and boiling points of binary mixtures of water—acetic 
acid, water—acetaldehyde, acetaldehyde—acetic acid, and of ternary 
mixtures of water—acetaldehyde—acetic acid are given, and graphs 
showing the variations are plotted. In the tables showing the 
joiling points, the composition of the liquid and the vapour are 
siven in each case. The boiling points of ternary mixtures of 
acetic acid—sulphuric acid—water, and the composition of the liquid 
and vapour, are also given. W. G. 


Synthetic Acetic Acid and Synthetic Acetone. Prepara- 
tion of Acetic Acid, Acetates, and Acetone from Calcium 
Carbide. Production of Acetylene and its Catalytic 
Hydrogenation. Oxidation of Acetaldehyde to Acetic Acid. 
Acetone. J.T. Rooney (Chem. and Met. Eng., 1920, 22, 847—850 ; 
from Chem. Zentr., 1921, ii, 123—124).—The synthesis depends on 
the four following reactions: (1) CaC,+2H,O=C,H, + Ca(OH), ; 
() C,H, + H,O =CH,CHO; (3) CH,-CHO + O = CH,°CO,H; 
(4) 2CH,*CO,H = (CH;),CO+CO,+H,O. The individual processes 
are described shortly. The synthesis was carried out on an 
extended scale during the war by the Canadian Electro Products 
Company at Montreal. H. W. 


Catalytic Decomposition of the Chloroacetic Acids. 
J. B, SenpERENS (Compt. rend., 1921, 172, 155—158).—The 
ganic acids undergo catalytic decomposition in the presence of 
atalysts, such as thorium oxide, to give the corresponding ketones 
(A., 1913, i, 342). The chloroacetic acids do not follow this rule. 
With thorium oxide or kaolin as catalysts at 220°, monochloro- 
acetic acid gives hydrogen chloride, carbon dioxide and monoxide 
and carbon. In the case of trichloroacetic acid, the decomposition 
is more complex, there being three reactions, the first predomin- 
ating: CC],*CO,H =CHCI, + CO, ; 

2CCl,*CO,H = C,Cl, + 2HCl + 2CO, ; 
2CCl,-CO,H =C,Cl, + H,O+CO,+CO. In the presence of animal 
charcoal, monochloroacetic acid is decomposed, as recorded above. 
In the case of trichloroacetic acid, the change is almost entirely 
confined to the formation of chloroform. Chloral undergoes an 
tatirely different decomposition in the presence of animal charcoal 
or thorium oxide. W. G. 
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The Oxidation of Acetoacetic Acid. N. 0. Enargzp; 
(Zeitsch. physiol. Chem., 1921, 112, 176—186).—On adding 
potassium permanganate to sodium acetoacetate, a vigorous reac. 
tion takes place. On filtering the products of the reaction, acetic 
acid and oxalic acid are contained in the filtrate, and glyoxylic acid 
also can be identified in it. It is assumed that at a certain stage of 
the oxidation process, the acetoacetic molecule is broken up, with 
the production of acetic acid and glyoxylic acid, the latter acid 
being eventually oxidised to oxalic acid. Hydroxybutyrie acid 
does not react vigorously with potassium permanganate at the 
ordinary temperature, but, at the boiling temperature, acetone 
and carbon dioxide are formed if the reaction of the liquid is 
strongly acid. Oxalic acid and acetic acid are, on the other hand, 
produced when the reaction is weakly alkaline or neutral. It is 
assumed that acetoacetic acid is formed as an intermediate product 
in the oxidation of hydroxybutyric acid. S. S. Z. 


An Occurrence of Fumaric Acid and of Inositol. 
L. Zecumetster and P. Szécst (Ber., 1921, 54, [B], 172—173). 
—A potassium hydrogen fumarate, 2C,H,0,K,C,H,0,, has been 
isolated from the alcoholic extract of Capsella bursa pastoris, and 
identified by analysis and conversion into fumaric acid and its 
silver salt and methyl ester. r-Inositol, m. p. 218—219°, is 
obtained from the aqueous extract by a modified precipitation 


method with lead acetate; it is present to the extent of at least 
0°03% of the dried drug. H. W. 


Variation of the Rotatory Power of Tartaric Acid. 
R. p—E Mattemann (Compt. rend., 1921, 172, 150—152).—A study 
of the effect of the chlorides and nitrates of the alkali and alkaline 
earth metals on the rotatory power of tartaric acid in aqueous 
solution (compare this vol., i, 7). For equal concentrations, the 
salts of the alkaline earth metals cause a greater depression in the 
rotatory power of tartaric acid than do the corresponding salts of 
the alkali metals. In the former series, the effect, decreases in the 
order Ca>Sr>Ba>Mg>Zn. It is greater with the chlorides than 
with the nitrates or soluble sulphates. The effect increases with 
the concentration of the salt and of the tartaric acid, and also with 
the ratio salt/acid. Increase in temperature has the same effect 
as diluting the solution. The variation in the dispersion follows 
Darmois’s rule (A., 1911, ii, 352). W. G. 


Action of Hydrazine on Chloral Hydrate. Gustav KNoprm 
(Monatsh., 1920, 41, 455—466)—When treated with ferrous 
sulphate in presence of potassium hydroxide, the compound 
C,H,ON,Cl, (I), formed when benzaldazine acts on excess of 
chloral hydrate, either fused or dissolved in glacial acetic acid, first 
loses hydrogen chloride, yielding the compound C,H,ON,C1l, (I); 
the latter then takes up two atoms of hydrogen, giving the com- 
pound C,H,ON.Cl, (III) (compare A., 1913, i, 703). The fact that 
compound III dissolves readily in alkali hydroxides in the cold and 
is reprecipitated by acids, that is, shows the same acid characte! 
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exhibits no true melting point, but turns brown at 204° and 
decomposes completely at 227°. 

Chloralisopropylidenehydrazone, CCl,-CH(OH)-NH-:N:CMe., 
formed from chloral hydrate and dimethylketazine, is obtained jn 
unstable, white crystals, m. p. 91°. 

Bromalisopropylidenehydrazone, CBr,*>CH(OH)*NH-N°:CMe.,, has 
m. p. 80°. 

Chloral-B-isobutylidenehydrazone, CCl,-CH(OH):-NH-N:CMeki, 
forms crystals, m. p. 97°. 

Bromal-B-isobutylidenehydrazone, CgH,,ON.Brs, forms silky 
crystals, m. p. 80—81°. as. Hf. P, 


Some Derivatives of Crotonaldehyde. Cuartes Movrzr, 
Marcet Murat, and Louis Tampier (Bull. Soe. chim., 1921, [iv] 
29, 29—34).—Crotonaldehyde and hydrocyanic acid condense 
together in the presence of a trace of sodium hydroxide to give 
a cyanohydrin, CHMe:CH-CH(OH)-CN, b. p. 110—112°/12 mn, 
119°/23 mm., 125°/36 mm., 131°/40 mm., 139°/70 mn, 
D} 09813, DY 0-9675, D? 0:9633, nf 1:4460. The cyanohydrin 
regenerates the aldehyde and hydrogen cyanide when heated above 
115° at the ordinary pressure. 

aB-Dichlorobutaldehyde, CHMeCl-CHCI‘CHO, b. p. 58—60°, 
12 mm., Df 1:2915, D? 1:2716, D? 12666, ni 1-4618, is obtained by 
passing dry chlorine into crotonaldehyde dissolved in carbon tetra- 
chloride. When boiled with sodium acetate, this dichloroaldehyde 
loses hydrogen chloride, giving a-chlorocrotonaldehyde, 

CHMe:CCl-CHO, 
b. p. 146—148° or 53—54°/20 mm., D{ 1°1598, D) 14422, 
D? 1:1404, nf 1-478, which, on chlorination, gives crotonchloral 
[aaB-trichlorobutaldehyde]. a-Chlorocrotonaldehyde gives a cyano- 
hydrin, b. p. 137—138°/26 mm., D{ 1:2212, Di 1:2007, D7 1-1964, 
ni! 1°4762. W. G. 


Disodium Phosphate as a Catalyst for the Quantitative 
Oxidation of Dextrose to Carbon Dioxide with Hydrogen 
Peroxide. Epcar J. Wirzemann (J. Biol. Chem., 1920, 45, 1—22). 
—The author confirms the observations of Léb on the accelerative 
effect of phosphate mixtures on the oxidation of dextrose with 
hydrogen peroxide (A., 1911, ii, 54, 504; 1913, i, 121). Dextrose 
may be quantitatively oxidised to carbon dioxide by hydrogen 
peroxide in the presence of the phosphate mixtures. The amount 
of the disodium phosphate used is the most significant factor in 
determining the reaction, and at 37° the phosphate mixture may 
be used repeatedly for the oxidation of additional amounts of 
dextrose, since the product of oxidation is removed. The mechar- 
ism of the reaction is discussed. 

That compounds like hexose phosphate ester are the _ inter- 
mediates involved in the acceleration of oxidation described seems 
almost certain, but attempts to establish the formation of such 
a compound have failed. 

There is experimental basis for the idea that the oxidation really 
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depends on the intermediate formation of a highly reactive 
perphosphate. In producing this accelerating effect. on dextrose 
olutions, the disodium phosphate acts only as a peroxydase. 
Dextrose is not oxidised by hydrogen peroxide in solutions con- 
taining sodium carbonate and hydrogen carbonate when these are 
used in the same molecular concentration as the two phosphates in 
the phosphate mixture. This indicates that available alkali is 
without appreciable influence on the oxidation of dextrose with 


hydrogen peroxide. J.C. D. 


Preparation of Maltose. Max Fatcn (Zeiisch. ges. Braww., 
1920, 43, 281—283, 289—291, 297-299, 306—309; from Chem. 
Jentr., 1920, iii, 880).—Attempts are described to prepare readily 
crystallisable maltose syrups by precipitation of dextrin with 
alcohol and barium hydroxide. The following procedure is recom- 
mended. Potato starch (300 grams) is mixed with water (1 litre) 
and malt extract, prepared from pale kiln or green malt by extrac- 
tion during three hours (1:4; 30 c.c.), and added rapidly to 2 litres 
of boiling water. The mixture is cooled to 60°, treated with a 
further portion (30 c.c.) of malt extract, and maintained at 60° 
until two hours after it has ceased to give a reaction with iodine. 
It is then boiled, filtered, and so much water is added that the 
concentration sinks to D 1:04. Malt extract (240 c.c.) and hydro- 
fluoric acid (7 mg. per 100 c.c. of liquid) are added, and the mix- 
ture is kept in corked flasks during three days at 30°; subsequently, 
the extract, which should not have become turbid, is treated with 
calcium carbonate, filtered, and boiled. The filtrate is concen- 
trated in a vacuum until it contains 30% of water, seeded with a 
particle of maltose, and allowed to crystallise at 40°. If separation 
occurs only slowly, three portions of 90% alcohol (70 c.c.) are added 
on successive days; the crystals are filtered, and the residue is 
washed with 90% alcohol. One hundred grams of the dry product 
are dissolved in 30 c.c. of water on the water-bath, the solution is 
diluted with 90% alcohol (260 c.c.), heated to its boiling point, and 
filtered. Pure maltose separates from the cold solution after 
seeding, the yield being 30% of the air-dried starch. H. W. 


The Constitution of the Disaccharides. V. Cellobiose 
Cellose). Watrer Norman Hawortu and Epmunp LaneGLey 
inst (T., 1921, 119, 193—201). 


The Synthesis of Sugars containing Sulphur and 
Selenium. Fritz Wrepe (Zeitsch. physiol. Chem. 1920, 112, 
1—12).—Dicellosyl selenide tetradeca-acetate, C;7H,)O,,8e, was pre- 
pared by dissolving metallic potassium in alcohol, half saturating 
with dry hydrogen selenide in the absence of oxygen, and adding 
acetobromocellose to the boiling solution. Slender, almost colour- 
less needles, m. p. 252°, were obtained, [a]i} —47°08° in chloro- 
form. Dicellosyl selenide, CogHyOoSe, was obtained from the 
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acetyl derivative by saponifying the methyl alcohol solution with 
ammonia and extracting it with ether. It is a yellow powder 
which decomposes at about 215°, [a] —85-93—86-35° in water. 
Cellosyl-glucosyl sulphide hendeca-acetate, CyyH;,OogS, was prepared 
by suspending a mixture of acetobromocellose and acetobromo. 
glucose in 96% alcohol, and treating it with potassium sulphide; it 
crystallises from methyl alcohol as dense, rhombic platelets, m. p. 
163°, [ai —34°07° and —34°19° in chloroform. On treating the 
compound with W-sodium hydroxide, it was found that it con 
tained eleven acetyl groups. Cellosyl-glucosyl sulphide, C,,H,0,.8, 
was obtained from the acetyl derivative by treatment with 
ammonia; it decomposed at 160°, [aji} —46°73° in water. The 
potassium salt, C,,H3,0,,SK,, of the above compound was pre. 
pared by adding an alcoholic solution of potassium hydroxide to 
the alcoholic solution of the trisaccharide solution ; it decomposed 
at about 180°. Cellosyl-glucosyl selenide hendeca-acetate, 
CyoH5402,Se, 
was prepared in a similar way to the sulphide; it crystallises in 
rhombic platelets combined in rosettes, m. p. 141°, [a]? -39°7% 
and —40°36° in ethyl acetate. On hydrolysis with ammonia, the 
cellosyl-glucosyl selenide, C,gHg0,;Se, was obtained as a yellow 
powder decomposing at about 160°. Galactosyl-glucosyl selenide 
octa-acetate, C,,H,,0,,8e, was prepared from acetobromoglucose 
and acetobromogalactose with potassium selenide in alcoholic solu- 
tion, dense needles, m. p. 161°, [a]if —30°99—30-72° in ethyl 
acetate. The compound was obtained from the acetyl derivative 
by hydrolysis with ammonia, [a]if —48-35° in water. Dicellosy! 
sulphide was degraded by acid and by emulsin hydrolysis. 
8. 8. Z. 


Starch, Starch Granules, and Starch Solutions. 
W. Brepermann (Pfliiger’s Archiv, 1920, 188, 168—196; from 
Chem. Zentr., 1920, iii, 845)—Natural starch is a mixture of 
amylose (granulose or B-amylose), which gives a blue coloration 
with iodine and does not form a paste, and amylopectin, which is 
coloured violet by iodine and gelatinises when heated with water. 
Amylose is not actually soluble in hot water, but forms a hydrogel. 
The chief portion of it can be extracted from starch by water at 
80°, and further quantities at 90°, but approximately amylose-free 
preparations can only be obtained with boiling water; these con- 
tain practically all the original amylopectin, together with a sub- 
stance which gives a red to brown colour with iodine. By the 
action of saliva at 40°, the stromata can be rendered “ achromatic,” 
so that they are no longer coloured by iodine, and the material 
thus obtained is termed “amylocellulose.” It is present in the 
starch granules of grain and leguminose in two forms: (1) # 
homogeneous, more or less swollen, fundamental matter of the 
stromata in intimate admixture with amylopectin, and (2) # 
individual, very highly refractive deposits (central particles). 
Solutions of amylopectin can be obtained from potato starch, but 
not from that of wheat or legumes. The stromata of potato and 
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arrowroot starch are rapidly and completely dissolved by treatment 

with saliva. These varieties of starch contain a type of amylo- 
in which, in the swollen condition, is very stable towards 

amyloses, but no amylocellulose. H. W. 


New Formation of the Diastatic Ferment Outside the 
i Cell. Werner Trescuenporr (Fermentforsch., 1920, 4, 
18—190; from Chem. Zentr., 1921, i, 131).—The degradation of 
starch to the achromatic point was not observed in experiments 
conducted in accordance with the recent directions of Biedermann 
(A., 1920, i, 15) unless the preparations were bacteriologically 
contaminated ; the addition of saliva ash did not bring about this 
result. Re-examination of Schwiening’s experiments (A., 1895, 
i, 125) did not show a spontaneous decomposition of starch in the 
presence of albumin when precautions were taken to ensure the 
freedom of the solutions from bacteria. H. W. 


Wood Celiulose. fF. Lenzz, B. Pieus, and J. MOLvErR (J. pr. 
Chem., 1920, 101, 213—264).—An account of comparative 
investigations of cotton and wood celluloses, with the ultimate 
obiect of discovering how far the latter is a suitable substitute for 
the former in its various applications. Contrary to the view 
previously held, the presence of wood gum (7?) in the original 
material had no marked deleterious effect on the nitrocellulose 
obtained from it, although a difference was noticeable when the 
product was used for powder. The whole of the pentosans were 
removed from cotton by treatment with five parts of cold 17% 
sodium hydroxide solution for half an hour (Jentgen, Kunststoffe, 
1911, 165), but subsequent extractions removed a constant quantity 
of material by a process the exact nature of which was not cleared 
up. Corresponding results were, however, only attained with 
mercerised cellulose after, respectively, two and six extractions, 
whilst sulphite cellulose was intermediate between the two in this 
respect. Further, of the residues undissolved by alkali, that from 
cotton alone gave a furfuraldehyde phloroglucide completely soluble 
in 80% alcohol, indicating that the others contained one or more 
xylose complexes more firmly attached to the cellulose molecule 
than those removed by alkali (compare Fromherz, Diss., Strass- 
burg, 1906 ; Schulze and Godet, A., 1909, ii, 824). Differentiation 
of the various forms of cellulose in various samples must be based 
a a determination of oxy- and hemi-celluloses, since the so-called 
8- and y-celluloses (Cross and Bevan, ‘‘ Researches on Cellulose,” 
III [1905—1910], 22) prove to be merely mixtures of these, the 
frmer predominating in the first case, the latter in the second. 
This is achieved by estimation of the products of hydrolysis of hemi- 
tlluloses, consisting of mannose (Lindsey and Tollens, A., 1892, 
802; Fromherz, Diss., Freiburg, 1906, 29; Hagglund, A., 1915, 
, 166; Klason, A., 1908, i, 717) and glucose, but not of galactose 
(ompare Klason, loc. cit.; Lindsey and Tollens, Joc. cit.) or 
levulose (compare Krause, Chem. Industrie, 1906, 29, 217; Koch, 
Diss., Freiburg [Basle], 1909). Determinations of mannose (as 
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p-bromophenylhydrazone, by a process fully described) showed that 
whilst larger values were obtained from the alkaline extract than 
from the original material, extraction is only complete after 4 
second treatment. Apparently, therefore, as in the case above, 
some mannose complexes are more firmly attached than others to 
the remainder of the molecule. Estimations of xylans by a 
improved process showed that there is no real correspondence 
between these and the proportion of wood gum, and confirmed the 
view that, whilst the furfuraldehyde obtained by hydrolysis is 
certainly derived in part from xylans, it is not entirely so. The 
proportion of oxycelluloses depends on the conditions employed in 
preparing cellulose, and they must therefore be produced in part 
during this treatment. Vieweg’s acid number is untrustworthy 
(compare Schwalbe, “Chemie de Cellulose,” 1918, 629), and 
Schwalbe’s copper number is not accurate as a measure of thes 
substances. This is, however, attained by hydrolysis of the hemi. 
celluloses in the alkaline extract with 5% nitric acid (hydrochloric 
acid being unsuitable) and weighing the residual oxycellulose. The 
results obtained show the proportion of oxycelluloses to increase 
with the prolongation of any bleaching treatment. The original 
should be consulted for numerous analytical results obtained with 
cellulose prepared by various processes. J. K. 


Action of Dilute Mineral Acids on Cellulose. 
A. Wout and K. Buiumricn (Zeitsch. angew. Chem., 1921, 34, 
17—18).—From a study of the progressive changes in the cupric 
reducing power of the dissolved and undissolved fractions in the 
course of the prolonged heating of cotton cellulose with 0°3—5% 
hydrochloric acid at 100°, it is concluded that hydrolysis is accon- 
panied by the formation of reversion products by interaction 
between reducing sugars in the solution and the undissolved 
residue. The insoluble residue (hydrocellulose) remaining after 
prolonged heating consists of such reversion products, which are 
more difficult to hydrolyse than the original cellulose. [See also 
J. Soc. Chem. Ind., 1921, Mar.] J. H. L. 


A New Method for the Production of Cellulose Acetate. 
W. Letcu Barnett (J. Soc. Chem. Ind., 1921, 40, 8—10r).— 
A trace of chlorine and a trace of sulphur dioxide, used together, 
form an excellent catalyst for the acetylation of cellulose by glacial 
acetic acid and acetic anhydride. By varying the conditions, 4 
variety of pure esters may be obtained. If the temperature 
kept below 65° and only a trace of sulphur dioxide is employed, 
the product is chiefly a diacetate, but if the ratio of chlorine to 
sulphur dioxide is nearer one, and particularly if the temperature 
is allowed to rise above 65°, the product is mainly cellulos 
triacetate. 

For the analysis of cellulose acetates soluble in acetone, the 
simplest method is to dissolve a known weight of the acetate 1 
acetone, shake the solution with a known volume of standard 
sodium hydroxide solution, allow the mixture to remain fa 
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a day in a stoppered flask, and titrate the excess of alkali with 
standard acid, using phenolphthalein as an indicator. It is 
necessary to perform a blank estimation with a known weight of 
cellulose present. Ww. G. 


New General Method of Preparation of Amines from 
Aldehydes or Ketones. Grorces Mianonac (Compt. rend., 1921, 
172, 223—-226).—The aldehyde or ketone is dissolved in a solu- 
tion of ammonia in absolute alcohol in equimolecular proportions. 
The solution is kept out of contact with air, finely divided nickel 
is added, and the mixture is vigorously shaken in an atmosphere 
of hydrogen at the ordinary temperature. When the absorption 
of hydrogen has ceased, the amine is isolated in the usual manner. 
This method has been successfully applied to a number of aldehydes 
and ketones. W. G. 


Synthesis of Cyanic Acid by Oxidation of Formamide 
and Oxamic Acid. R. Fosse (Compt. rend., 1921, 172, 
160—162).—When formamide or oxamic acid is oxidised for a 
short time in ammoniacal solution with potassium permanganate, 
a liquid is obtained which gives no precipitate with xanthhydrol 
until it has been boiled for one hour with ammonium chloride. 
Further, the liquid obtained after the oxidation gives the typical 
colour reactions of cyanic acid. This compound is thus formed as 
an intermediate stage in the oxidation of these two amides to 
carbamide (compare Eppinger, A., 1905, i, 579). W. G. 


Preparation of Anhydrous Hydrocyanic Acid. K. ZricLer 
(Ber., 1921, 54, [B], 110—112).—The following modification of 
Gattermann’s process is described, in which potassium ferrocyanide 
is replaced by sodium cyanide; about a kilo. of the latter can be 
used at once, and the yield of acid is 90% of that theoretically 
possible, the cost being about one-fourth to one-third of that of the 
older process. 

The apparatus consists of a glass flask of 5 litres capacity pro- 
vided with a rubber stopper with three holes. The first of these 
serves for connexion with the Gattermann air condenser and 
apparatus; the second holds a dropping funnel, and the third the 
mercury safety tube, to which a second dropping funnel is attached 
by means of a side-tube. The ends of the dropping funnels are 
brought close together and immediately above a small funnel 
which is attached to the underside of the cork by means of a stout 
wire; the stem of the funnel is bent in the form of a U, and cut 
off so that the end is 0°5—1 cm. below the edge of the funnel. 
Concentrated sodium cyanide solution and equimolecular amounts 
of sulphuric acid (1:1) are allowed to flow into the funnel simul- 
taneously; reaction occurs immediately and uniformly, and is 
practically complete in the funnel itself, so that fresh solutions are 
continuously brought into contact with one another whilst the 
bisulphate solution drips into the flask. After complete addition 
of the reagents, the remainder of the hydrocyanic acid is driven 
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into the receiver by heating the contents of the flask to the boiling 
point. 
Anhydrous hydrocyanic acid can be preserved unchanged for 
months if sealed in a glass vessel with a little calcium chloride. 
H. W. 


The Mode of Pyrogenic Decomposition, at High Tempera. 
ture, of Benzene and Benzaldehyde. (Muiz) Ectanting 
PeytRAL (Bull. Soc. chim., 1921, [iv], 29, 44—47).—The principal J 
reaction in the pyrogenic decomposition of benzene at high 
temperatures is that which gives rise to diphenyl and hydrogen. 
In the decomposition of benzaldehyde, the two primary reactions 
are C,H;-CHO=C,H,+CO and 2C,H,-CHO=C,,H,,+2C0+H,. 
At the same time, a small amount of anthracene is formed, prob- 
ably by the reduction of some of the benzaldehyde with hydrogen, 
and some methane results from the secondary decomposition of 


the diphenyl. W. G. 


Phenheptamethylene and certain other Compounds of 
the Phenheptamethylene Series. W. Borscue and A. Rom 
(Ber., 1921, 54, [B], 174—177).—Benzosuberenone is reduced by 
amalgamated zinc and hydrochloric acid to phenheptamethylene 
[benzosuberene], CH <r CHS CH, colourless, mobile liquid 
with an odour of petroleum, b. ?. 217°/764 mm., which is stable 
towards permanganate. Similarly, methylenedioxybenzosuberen- 
one (Borsche and Eberlein, A., 1914, i, 699) yields methylenediozy- 
benzosuberene, colourless crystals, m. p. 69—70°, b. p. 150—155°/ 
15 mm. 

Benzosuberenone condenses with benzaldehyde in the presence 
of alcoholic sodium ethoxide solution, with the formation of 
benzylidenebenzosuberenone, C,H, ro SS ele needles, 
m. p. 82°, and is converted by isoamy! nitrite into oximino 
benzosuberenone, small, yellow needles, m. p. 133—134°. 

[With W. Eservern.}|—Methylenedioxybenzosuberenone is con- 
verted into benzylidenemethylenediorybenzosuberenone, colourless, 
acute plates, m. p. 120—121°, anisylidenemethylenediorybenzo- 

suberenone, colourless needles, m. p. 

a IN 159—160°, and piperonylidene- 

re methylenedioxybenzosuberenone, 

c1-07 SoH yellow crystals, m. p. ay 

C cf The oxonium chloride of ohy rory- 

0-7 > benz y lidenemethylenediozy benz0- 
CH,<A] if CH, suwberenone (annexed formula) 1s 


VAN onl’ isolated as the double compound 
CS yCe, with ferric chloride, dark red 


leaflets, m. p. 159°, by the addition of solid ferric chloride to 4 

solution of methylenedioxybenzosuberenone and salicylaldehyde in 

glacial acetic acid which has been saturated with hydrogen ~" 
H. W. 
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The Six Trichloronitrobenzenes and the Three Trinitro- 
penzenes ; their Reaction with Sodium Methoxide. A. F. 
Hotteman and F. E. van Haerren (Rec. trav. chim., 1921, 40, 


ed for 
ide. §7—98).—Details are given for the preparation of the six trichloro- 
.W. nitrobenzenes, and certain new compounds are described. When 
3:4:5-trichloroacetanilide is nitrated in sulphuric acid solution, it 
tpera. Ft ives 3:4:5-trichloro-2-nitroacetanilide, m. p. 177—178°, which, 
ANTINE Bf on hydrolysis, yields 3:4:5-trichloro-2-nitroaniline, m. p. 117°, 
inctpal from which 2:3:4-+trichloro-l-nitrobenzene is readily obtained. 
high # When 2:5-dichloro-1 :3-dinitrobenzene is reduced in alcoholic solu- 
Fogel. & tion by titanous chloride, it gives 2:5-dichloro-3-nitroaniline, m. p. 
ctions # 199°” from which 2:3:5-trichloro-l-nitrobenzene is readily 
+H. Tt obtained 
obtained. 
prob- When heated with an excess of sodium methoxide in methyl- 
rogel, B alcoholic solution, 2:3:4-trichloronitrobenzene gives 5 :6-dichloro- 
on of § Qnitroanisole, m. p. 72°5°; 3:4:5-trichloronitrobenzene gives 
G. 2:6-dichloro-4-nitroanisole, m. p. 98°; 2:3:6-trichloronitrobenzene 
Is of § gives 3:4-dichloro-2-nitroanisole, m. p. 128° (compare Meldola and 
Roma § Eyre, T., 1902, 81, 997), and 2:3:6-trichloroanisole, m. p. 42°8°; 
d by fF 2:4:5-trichloronitrobenzene gives 2: 5-dichloro-4-nitroanisole, m. p. 
ylene § 101°; 2:3:5-trichloronitrobenzene gives 2 : 4-dichloro-6-nitroanisole, 
quid U.P: 44°; 2:4:6-trichloronitrobenzene gives 4 : 6-dichloro-2-nitro- 
— anisole, m. p. 72°5°. A quantitative study of these various reac- 
table § tions with sodium methoxide brings out the following points when 
eren- —§ the results are compared with those for other substances. The 
oxy: reaction constants at 0° are greatest for the chlorodinitrobenzenes, 
55°/ less for the trichloronitrobenzenes, still less for the dichloronitro- 
benzenes, and least of all for the chloronitrobenzenes. The chlorine 
ence atom which is displaced is always in an ortho- or para-position to 
1 of the nitro-group, the greatest reaction constant for each group of 
dles isomerides being obtained when a chlorine atom para to the nitro- 
“ group is replaced. This mobility is further increased if a second 
vino- chlorine atom is in an ortho- or para-position to the first one. 
None of the substituents in s-dichloronitrobenzene are rendered 
con- mobile with respect to sodium methoxide by the introduction of a 
less, third chlorine atom. For a particular group of isomerides, the 
Nz0- velocity of substitution is lowest when the nitro-group is situated 
|. p. between two chlorine atoms ortho to it. In comparing the tri- 
ne chloronitrobenzenes against the dichlorodinitrobenzenes giving the 
me, same anisole derivatives, the two series cannot be arranged in the 
35°. same order according to their velocity of reaction. Starting with 
ay: the chloronitrobenzenes, passing to the trichloronitrobenzenes, 
120- the introduction of each successive chlorine atom increases the 
is velocity constant thirteen to fourteen times. 
ind A similar study was made with the three trinitrobenzenes. With 
red sodium saatthantihe, 1:2:3-trinitrobenzene gives 2: 6-dinitroanisole ; 
) a 1:2:4-trinitrobenzene gives 2:4-dinitroanisole, and 1 :3:5-trinitro- 
in benzene gives 3:5-dinitroanisole. In the first two cases, the 
de. velocity of reaction at 0° was too great for it to be measured, but 


figures are given for 1:3:5-trinitrobenzene. 
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o-Chlorodinitrotoluenes. II. Gitsert T. Morean and Lesz, 
AmieL Jones (T., 1921, 119, 187—192). 


Preparation of »p-Nitrotoluene-o-sulphonic Acid. 
WARITEOLLISUUS OsakEyHTIO (D.R.-P. 327051; from Chem. Zentr,, 
1921, ii, 125).—The product obtained by the sulphonation of 
p-cymene is directly treated at 40—60° with nitric acid, a mixture 
of nitric and sulphuric acids, or with nitrates. For technical pur. 
poses, the p-nitrotoluene-o-sulphonic acid thus produced is isolated 
as the sodium salt. H. W. 


Auto-oxidation of a-Bromostyrene. Cuarirs Dvurraiss: 

(Compt. rend., 1921, 172, 162—165).—a-Bromostyrene, 
CPhBr:CH,, 

on exposure to air, readily undergoes oxidation, giving bromo- 
acetophenone, COPh-CH,Br, the bromine thus migrating from the 
a- to the B-carbon atom. Similar changes have been noted for 
aa-dibromoethylene and a-chloro-a-bromoethylene. In general, the 
accumulation of electronegative groups on a double linking facili- 
tates spontaneous oxidation of the compound, and this auto- 
oxidation is more marked if the groups are distributed in a 
dissymmetric manner. Of the three monobromostyrenes, only the 
a-bromostyrene oxidises spontaneously with any rapidity, and this 
is further proof of its constitution (this vol., i, 17). The ready 
formation of bromoacetophenone explains the lachrymatory action 
of a-bromostyrene after it has been kept for some time. W. G. 


Hydrindene. I. W. Borscne and M. Pommer (Ber., 1921, 
54, [B], 102—110).—The bromination, nitration, and sulphon- 
ation of hydrindene are described, as well as its behaviour in the 
Friedel-Crafts synthesis. 

Hydrindene, b. p. 176°, D™® 0°9645, n, 1°5381, is prepared by 
the catalytic hydrogenation of technical indene at the ordinary 
pressure in the presence of colloidal palladium and water. 

The action of one, two, and four molecular proportions of 
bromine on the undiluted hydrindene in the presence of red phos- 
phorus has been investigated, the addition of the halogen being 
effected gradually in diffused daylight, and the mixture sub- 
sequently heated until bromine vapours could not be any longer 
observed ; the products in the first case are a monobromo-indene 
or -hydrindene, long, colourless needles, m. p. 125°, unchanged 
hydrindene, and indene; in the second they are the substance, 
m. p. 125°, and fractions of higher boiling point, from which an 
individual material could not be isolated, whilst in the third 
instance they are a monobromohydrindene, yellow liquid, b. p. 
120—123°/diminished pressure, the substance, m. p. 125°, and a 
reddish-brown oil, which was not investigated further. 

Nitrohydrindene, yellow liquid, b. p. 146°/12 mm., is most con 
veniently prepared by the gradual addition of nitric acid (D 1°52) 
to a solution of hydrindene in acetic anhydride in the presence of 
carbamide nitrate at —10°. It is smoothly reduced by hydrogen 
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and colloidal palladium to the corresponding amine, b. p. 241°. 
The experiments, however, have been discontinued for the time 
being, since oxidation with permanganate has shown the nitro- 
hydrindene to be a mixture of the 4- and 5-forms, which, at 
present, cannot be separated from one another either before or 
after reduction. 

Hydrindene resembles naphthalene in that it is converted by 
sulphuric acid into a mixture of the 4- and 5-monosulphonic acids, 
the proportion of the latter increasing with rise of temperature. 
Pure sodium hydrindene-5-monosulphonate is conveniently 
obtained by the action of concentrated sulphuric acid on the hydro- 
carbon at 150°, neutralisation of the product, and addition of 
sodium chloride. The following derivatives are obtained by the 
usual methods: hydrindene-5-sulphonyl chloride, colourless prisms, 
m. p. 40°; sulphonamide, m. p. 134°5°; anilide, colourless needles, 
m. p. 129°; p-toluidide, m. p. 143—144°; sulphinic acid, m. p. 

71—72°, and, from it, quinol-5-hydr- 


CH, OH indenesulphone (annexed formula), 
f+sF™. /™. colourless crystals, which become brown 
He | | | | when exposed to air, m. p. 200—201°; 
\A\A\g0,7 \Z_ d-thiolhydrindene, yellow oil, which 


2 OH solidifies when cooled, b. p. 254—255°/ 
754 mm.; 5:5/(?)-dihydrindylsulphone, 
greenish-yellow crystals, m. p. 180—181°. The nitrile of hydr- 
indene-5-carboxylic acid, b. p. 105°/15 mm., is only obtained in 
small amount by the distillation of sodium hydrindene-5-sulphonate 
with potassium cyanide (the main product is hydrindene), but can 
be prepared from cyanogen bromide and hydrindene. 
Acetylhydrindene, C,H,*COMe, b. p. 267—268°/748 mm. (com- 
pare von Braun, Kirschbaum, and Schuhmann, A., 1920, i, 618), 
is obtained by the action of acetyl and aluminium chlorides on a 
solution of hydrindene in carbon disulphide at 0°, and is shown 
to be a mixture of the 4- and 5-derivatives, since, on oxidation, it 
yields a mixture of benzene-1:2:4- and -1:2:3-tricarboxylic acids; 
the derivatives which are described, however, appear to belong to 
the 5-series, since the physical constants agree with those given by 
von Braun and his co-workers, so that it would seem that the 
4-isomerides are either eliminated during the process of purifi- 
cation or, on account of steric hindrance, are not formed. The 
following compounds are described: hydrindene-5-carboxylic acid, 
m. p. 183°; acetylhydrindenesemicarbazone, m. p. 230—231°; 
acetylhydrindeneoxime, colourless prisms, m. p. 119°, which, when 
subjected to the Beckmann transformation, gives 5-acetylamino- 
hydrindene, from which the corresponding amine, colourless oil, 
b. p. 247°/atmospheric pressure, m. p. 33—34°, is obtained ; 
j-hydrindyl bromomethyl ketone, m. p. 61°; 5-hydrindyl anilino- 
methyl ketone, CyHy*>CO-CH,*NHPh, needles, m. p. 134°; p-meth- 
— C,H,*CO-CH:CH-C,H,-OMe, m. p. 
_A mixture of 4- and 5-benzoylhydrindenes, m. p. above 40°, is 
similarly obtained from the hydrocarbon, benzoyl chloride, and 


i. 170 ABSTRACTS OF CHEMICAL PAPERS. 


aluminium chloride. It yields an oxime, m. p. 153—154°, which 
is converted by the Beckmann transformation into the anilide of 
hydrindene-5-carboxylic acid, colourless needles, m. p. 126°, 
5-Benzoylaminohydrindene, long, colourless needles, has m. p. 
137°. H. W. 


A!-Dihydronaphthalene. III. Modes of Formation of 
A!-Dihydronaphthalene. Fritz Straus and Leo Lemmet (Ber, 
1921, 54, [B], 25—40).—A!-Dihydronaphthalene has been obtained 
previously by Straus and Lemmel (A., 1913, i, 256) by the pro. 
tracted action of a 5% solution of sodium ethoxide on A*dihydro- 
naphthalene at 140°. The same substance was shortly afterwards 
isolated by Willstatter and King (A., 1913, i, 353), who, however, 
considered their product to be the A®-isomeride (compare Straus, 
A., 1913, i, 455). The further investigation of the relationships 
between naphthalene, A!- and A*dihydronaphthalene, and tetra- 
hydronaphthalene necessitated the discovery of a method which 
would allow the approximate estimation of the A!- and A®-dihydro- 
compounds in a mixture of the four substances, and, for this pur- 
pose, mercuric acetate is found to be a suitable reagent. 
Naphthalene and tetrahydronaphthalene remain unaffected by it, 
whilst A*-dihydronaphthalene is converted into an additive pro- 
duct, which is soluble in hot benzene, and A!-dihydronaphthalene 
is oxidised, with the formation of mercurous acetate, 


Ci) Hy + 2(CH,°CO,),Hg _ 2H,O = 
C,H (OH), + 2CH,*CO,Hg + 2CH,-CO,H. 


The difference in the behaviour of the two dihydro-derivatives 
corresponds exactly with that of allyl- and propenyl-benzenes. 
Further examination of the isomerisation of A®-dihydronaphthalene 
under the influence of alcoholic ethoxide solution has shown that 
the displacement of the double bond takes place with greater readi- 
ness than was formerly supposed; for each concentration of 
alkyloxide, however, a minimal temperature is necessary to effect 
noticeable isomerisation. In the reduction of naphthalene by 
sodium and ethyl alcohol according to the method of Bamberger 
and Lodter (A., 1888, 292; 1896, i, 96), the hydrocarbons pro- 
duced are ultimately subjected to the action of boiling 7:5% 
ethoxide solution, under which conditions slow isomerisation of the 
A®-derivative probably occurs, whilst during the solution of the 
sodium it is certain that the local concentration of the ethoxide 
considerably exceeds this amount. The crude dihydronaphthalene 
therefore invariably contains the Al-isomeride, probably to the 
extent of about 5%, but this does not represent the total quantity 
formed, since, under the experimental conditions, the tetrahydro- 
naphthalene which is present can only result from the reduction 
of the A!-derivative. The preparation of the latter can now, how 
ever, be greatly simplified, since, after completion of the reduction 
of naphthalene by sodium and ethyl alcohol according to Bam- 
berger and Lodter, it is only necessary to distil off a portion of the 
solvent, and thus increase the concentration of the ethoxide solu- 
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tin in order to bring about the complete conversion of the A*- 
into the Al-derivative. The separation of the latter from 
naphthalene and tetrahydronaphthalene is effected by converting 
it into the dibromide, from which the hydrocarbon is readily 
regenerated. 

The further reduction of the dihydro- to tetrahydro-naphthalene 
is effected by hydrogen in alcoholic solution in the presence of 
palladium. This procedure possesses the advantage over the use 
of platinum and glacial acetic acid that the reaction ceases after 
the absorption of a molecule of the gas, and that the second nucleus 
is absolutely unaffected ; differences in the rate of absorption of 
hydrogen by the A!- and A?-isomerides could not be detected. 

The preparation of dihydronaphthalene by the elimination of 
hydrogen chloride from {-chlorotetrahydronaphthalene at 
190—200°, of water from ac-tetrahydro-B-naphthol by potassium 
hydroxide, and by the decomposition by heat of ac-tetrahydro-B- 
naphthylamine nitrite has been repeated ; in every case it is shown 
that Al-dihydronaphthalene is the sole product, and not the 
‘derivative, as has been previously supposed, the error being due 
to the remarkably close proximity of the melting points of the 
dibromides. It has been indicated previously (loc. cit.) that 
Willstatter and King’s product, obtained by distilling the 
quaternary hydroxide of tetrahydro-8-naphthylamine in a vacuum, 
is also the Al-derivative, and it is now shown that its production 
cannot be ascribed to the primary formation of the A*-isomeride 
and conversion of the latter into the A!-compound under the 
influence of the trimethylamine simultaneously produced. 

\!-Dihydronaphthalene is also produced by the distillation of 
potassium Aldihydronaphthoate with slaked lime; a substance, 
CH, large, yellow leaflets with blue fluorescence, m. p. 
975—100°, which appears to be formed by the polymerisation of 
two molecules of dihydronaphthalene, is also formed. m Ws 


Al-Dihydronaphthalene. IV. Conversion of A!-Dihydroe 
naphthalene into Alicyclic Substitution Products of 
Tetrahydronaphthalene. Fritz Srraus and Aucust RoHRBACKER 
fand, in part, Leo Lemme] (Ber., 1921, 54, [B], 40—69).—The 
preparation and properties of a series of additive compounds of 
\\dihydronaphthalene have been investigated with the object of 
comparing the behaviour of these and the similar compounds of 
‘“dihydronaphthalene with those formed from allyl and propenyl 


benzenes. 
/ CBr:CH 
1-Bromo-A!-dihydronaphthalene, C,H , 
ipatiniined os <on,-CH, 


liquid, which darkens when preserved, b. p. 144—146°/17 mm., is 
most readily obtained by heating 1:2-dibromotetrahydro- 
naphthalene under diminished pressure at 130°, and finally at 
175°; small amounts of naphthalene and A!-dihydronaphthalene 
are obtained as by-products, the occurrence of the former being 
very difficult to explain. 2-Bromo-1 -methoxytetrahydro- 


colourless 
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CH(OMe):CHBr 
naphthalene, CoH <on,——CH, 
13 mm., is the sole product of the action of boiling methyl alcohol 
in the presence of magnesium carbonate on 1 : 2-dibromotetrahydro. 
naphthalene, and the main product (in addition to some 
naphthalene and [ ?] monobromodihydronaphthalene) when sodiun 
methoxide solution is used. 

A'-Dihydronaphthalene is converted by hypochlorous acid into 
2-chloro-\-hydroxytetrahydronaphthalene (A'-dihydronaphthalene 
chlorohydrin), coarse, transparent needles, m. p. 92°. The corre. 
sponding bromohydrin is most readily produced by warming a 
solution of 1:2-dibromotetrahydronaphthalene in aqueous acetone 
in the presence of magnesium carbonate; it forms long, transparent 
needles, m. p. 111—112°, and is converted by dry hydrogen 
bromide into 1:2-dibromotetrahydronaphthalene, and reduced by 
zinc dust and alcohol or amalgamated aluminium and ether to 
Al-dihydronaphthalene. Considerable difficulty is encountered in 
allocating the positions of the substituents in the bromohydrin, 
since both are readily removed simultaneously; the bromohydrin 
is transformed by sodium in moist ethereal solution into a mixture 
of Al-dihydronaphthalene and _ tetrahydro-8-naphthol, b. p. 
139—140°/12 mm. (the latter is most conveniently identified as 
the phenylurethane, pearly leaflets, m. p. 98—99°, which decon- 
poses at 185—200°, giving carbon dioxide and pure A!dihydro- 
naphthalene), but the reaction is devoid of theoretical significance, 

since the ethylene oxide (annexed formula) is 
CH—CH intermediately formed (see later). The constitu 
o.H.Z N74! tion of the bromohydrin is, however, placed 
ee ee beyond doubt by the following series of changes: 
CH,--CH, the substance is oxidised by sodium dichromate 
and dilute sulphuric acid to 2-bromo-1-ketotetra- 
hydronaphthalene, pale yellow oil with a characteristic, extremely 
unpleasant odour, b. p. 140—142°/0°5—1 mm. (oxime, colourles 
needles, m. p. 136°5—137°), which is reduced by zine dust and 
alcohol to 1-ketotetrahydronaphthalene, b. p. 132—133°/13 mm. 
(oxime, m. p. 103°). The latter is converted by sodium in boil- 
ing absolute alcoholic solution into tetrahydro-a-naphthol, b. p. 
132—134°/12—13 mm., the phenylurethane of which crystallises 
in short needles, m. p. 121—122°, and is decomposed quantitatively 
when heated into carbon dioxide, aniline, and A!-dihydro- 
naphthalene. 

Al-Dihydronaphthalene oxide is obtained by the gradual addition 
of the calculated amount of methyl-aleoholic potassium hydroxide 
solution to an ice-cold solution of the bromohydrin in absolute 
alcohol; it forms a transparent, mobile liquid with a pronounced 
odour of naphthalene, b. p. 86—88°/1—2 mm., 76—78°/0 mm., 
which readily polymerises to a colourless resin when distilled in 
the vacuum of a water-pump; it has m. p. 20—21°. It is com 
verted by hydrogen bromide in glacial acetic acid solution into 
2-bromo-1-hydroxytetrahydronaphthalene, by sodium and moist 


, liquid, b. p. 154—156° 
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Baer into ac-tetrahydro-B-naphthol, and by piperidine into 
iB lydroxy-2-piperidinotetrahydronaphthalene, 
CH(OH)-CH-C,NH 
H i j 5 10 
Cs ‘Son,--—Cu, . 


y. p. 72—73°. The intramolecular transformation of the oxide 
into B-ketotetrahydronaphthalene does not take place very 
moothly, since polymerisation frequently occurs under conditions 
vhich would otherwise be suitable (such as boiling with bisulphite 
or aqueous acids). The change is best accomplished by passing 
iry hydrogen chloride into the solution of the oxide in light 

troleum. ‘The yield of pure ketone, after purification through 
the bisulphite compound, amounts to 50—60%, but the by-products 
have not been investigated. The substance has b. p. 136—137°/ 
?2mm., m. p. 17—18° (oxime, needles, m. p. 86°5—87°5°; phenyl- 
hydrazone, shining leaflets, m. p. 107°), and thus agrees in its 
properties with the product obtained by Bamberger and Lodter 
by the action of quinoline on 3-chloro-2-hydroxytetrahydro- 
naphthalene. The latter method, with the exception that pyridine 
has been substituted for quinoline, has been applied directly to 
)-bromo-l-hydroxytetrahydronaphthalene, a mixture of the two 
ketotetrahydronaphthalenes being thereby produced (in which the 
aisomeride is in excess), which can be separated readily by taking 
advantage of the differing behaviour of the components towards 
bisulphite. The formula of the B-ketone does not appear to afford 
a ready explanation of the instability of the substance and its 
derivatives, or, in particular, of its ready autoxidisability in 
alkaline solution to dark indigo-blue solutions. 

2-Bromo-l-hydroxytetrahydronaphthalene is transformed by 
piperidine into 1-hydroxy-2-piperidinotetrahydronaphthalene, m. p. 
13—74° (see above), which yields a hydrochloride, rods, m. p. 
182—183°, an aurichloride, long, yellow needles, m. p. 167—168° 
(decomp.), a platinichloride, small needles, m. p. 186—188° 
(decomp.), and a picrate, long, yellow rods, m. p. 147°5—148°5°. 
The benzoyl derivative has m. p. 81° (hydrochloride, slender, 
colourless needles, m. p. 176°5—-177°5°). 2-Diethylamino-1-hydr- 
orytetrahydronaphthalene is a colourless, rather viscous liquid, 
b. p. 166—167°/12—13 mm., the hydrochloride of which could 
not be caused to crystallise. 2-Dimethylamino-1-hydrozytetra- 
hydronaphthalene has b. p. 170—171°/20 mm., and solidifies at the 
laboratory temperature (hydrochloride, prismatic needles, m. p. 
173—175°). 2-Methylamino-|-hydroxytetrahydronaphthalene is a 
colourless, viscous oil, b. p. 164—166°/12—13 mm. (hydrochloride, 
m. p. 183—184° after softening at 179°). 

The preparation of the stereoisomeric 1 : 2-dihydroxytetrahydro- 
naphthalenes is effected according to the directions of Leroux (A., 
1909, i, 299) for the corresponding 2:3-glycols; the cis-trans- 
modification, long, colourless needles, m. p. 112—113° (acetate, 
transparent, pointed prisms, m. p. 84°, which quantitatively 
regenerates the glycol when hydrolysed with methyl-alcoholic 
potassium hydroxide solution), is obtained by the action of aqueous 
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alkali on the bromohydrin, the ethylene oxide being probably 
formed intermediately. A mixture of the acetates of the two forms 
is produced by the action of potassium acetate and glacial acetic 
acid on 1:2-dibromotetrahydronaphthalene, which could not be 
caused to crystallise, even after being distilled; on hydrolysis, 
mixture of glycols is formed; this is again converted into the 
mixed acetates, which now slowly solidify. Separation of them js 
ultimately effected mechanically after crystallisation from light 
petroleum.  cis-cis-1:2-Dihydroxytetrahydronaphthalene acetate 
forms large, colourless, coarse prisms, m. p. 78°6—79°2°, whilst 
the corresponding glycol crystallises in leaflets, m. p. 101°5—109°. 
The configuration assigned to the glycols depends on the observa- 
tion that the isomeride of lower melting point is formed exclusively 
by the oxidation of A'dihydronaphthalene with potassium per. 
manganate. This is in contrast with the formulation adopted by 
Leroux, who considers that the cis-cis-modifications are invariably 
formed from the bromohydrins. The action of mercuric acetate 
on A!-dihydronaphthalene (compare preceding abstract) gives a 
mixture of the stereoisomeric glycols. 

Oxidation of cis-trans-1:2-dihydroxytetrahydronaphthalene by 
potassium permanganate gives o-carboxyhydrocinnamic acid, m. p. 
165-5—167°. 


Formation of Salts of Dicarboxylic Acids with Aniline and 
its Homologues. Tu. Saparitscuka and M. Danie (Ber. Deut. 
pharm. Ges., 1920, 30, 481—483).—The normal salts of certain 
dibasic acids with aniline or its homologues, if, indeed, they exist 
at all, are decomposed in aqueous solution into the acid salt and 
free base. Even when the acid and base are dissolved in water in 
equivalent proportions, it is the acid salt which crystallises out, as 
instanced by the case of aniline with succinic, maleic, and fumaric 
acids, whilst with the homologues of aniline the acids in question 
actually will not dissolve the bases in the proportion theoretically 
required for the formation of a normal salt. G. F. M. 


D.M. (Diphenylamine Arsenious Chloride). A. Conrarp 
(Giorn. Chim. Appl., 1920, 1, 11—26).—It has been shown by 
Merz and Weith (A., 1880, 813) that only traces of diphenylamine 
are formed when the double compound of aniline and zinc chloride, 
ZnCl,,2NH,Ph, is heated in an open vessel, even at a high tempera 
ture. The author finds, however, that when the double compound 
of aniline hydrochloride and zinc chloride, ZnCl,,2NH,Ph,HC 
(1 mol.), is heated with aniline (2 mols.), ammonia is liberated 
and diphenylamine formed. The reactions taking place appear to 
be: 

ZnCl,,2(NH,Ph,HCl) + 2NH,Ph= 

2NH,Cl + NHPh, + ZnCl,,2NH,Ph 


and ZnCl),2NH,Ph + 2NH,Cl=2NH,+ ZnCl,,2(NH,Ph,HCl). The 
preliminary preparation of aniline hydrochloride is, indeed, foun 
to be unnecessary, addition of zinc and ammonium chlorides 
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heated aniline yielding diphenylamine; after a small quantity of 
sinc chloride has been added and the reaction started, a mixture of 
inc oxide and ammonium chloride may then be introduced. 
Successive additions of aniline may be made, and the residual mass 
fractionally distilled in a vacuum. A yield of 90% of diphenyl- 
mine is obtainable. 

For the preparation of diphenylaminearsenious chloride, 


MIC Cg > ASC (?), knqwn as D.M. or adamsite, fused diphenyl- 


amine (1 ‘mol.) is treated with hydrochloric acid (D 1°18) (1:1 
nols.), the mass heated and stirred until almost free from water, 
and the hydrochloride (2 mols.), either moist or after further 
drying in a desiccator at 50—60°, mixed with arsenic trioxide 
(I mol.) and fused in a covered vessel provided with a wide efflux 
tube; when fusion has been maintained for four hours, the 
temperature rises to 200°, and the reaction is finished, a yield of 
%% being obtained. as ee Bs 


Action of o-Chlorobenzaldehyde on Feebly Basic Amines, 
particularly those of the Naphthalene Series. Constitution 
of Derivatives of Naphthalene. Fritz Mayer and Aueust 
Bansa (Ber., 1921, 54, [|B], 16—24).—It has been shown 
previously (Kalischer and Mayer, A., 1916, i, 843; Mayer and 
Stein, A., 1918, i, 36) that the action of o-chlorobenzaldehyde on 
feebly basic amines can frequently be so regulated that imino- 
aldehydes are formed in place of the usual azomethines. The 
behaviour of the nitronaphthylamines is now described (compare 
Mayer and Levis, A., 1920, i, 31). 2-Nitro-a-naphthylamine 
appears to yield small quantities of the corresponding imino- 
aldehyde, although the product could not be isolated with certainty 
or converted into the corresponding naphthacridine in substance ; 
azomethines are formed from 5- and 8-nitro-a-naphthylamines and 
from 5-nitro-8-naphthylamine, but 2:4-dinitro-a-naphthylamine 
could not be caused to react. As far as the chief compounds are 
concerned, these results appear to be normal, since the measure- 
ment of the electrical conductivity of the bases, and observations 
of the stability of their hydrochlorides, show that 1-nitro-B- 

naphthylamine is a stronger base 

NH, NO, than 2-nitro-a-naphthylamine. 

Vi /'\no Z'\7\yy, The, difference is explicable on 

To ae ate i> <j |~~* the basis of Harries’ formula for 

W\/4 ) naphthalene (compare  Will- 

(L.) stitter and Waser, A., 1912, 

i, 18), according to which 

2nitro-a-naphthylamine (I) is an aromatic amine united to an 

olefinic ring, in which the basicity of the amino-group is depressed 

by its proximity to the nitro-group, whilst 1-nitro-8-naphthylamine 

contains the basic group in the olefinic portion of the molecule, its 

function being consequently more marked and less influenced by 
the negative group. 

The action of o-chlorobenzaldehyde on aminophenols has also 
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been investigated, and a further extension of the fieid is opened 
up by the observation that o-chloroacetophenones react with feebly 
basic amines. 

For the preparation of azomethines, the components are heated 
for half an hour on the water-bath, frequently after addition of a 
little alcohol. The abnormal condensation, leading to the form. 
ation of iminoaldehydes or acridines, is effected by heating the 
amine with an excess of freshly distilled o-chlorobenzaldehyde in 
the presence of naphthalene or nitrobenzene, anhydrous sodium 
carbonate, and copper powder at 220°. The following individual 
compounds are described: o-chlorobenzylidene-5-nitro-a-naphthy). 
amine, NO,°C,,H,*-N:CH-C,H,Cl, m. p. 180°; o-chlorobenzylidene. 
8-nitro-a-naphthylamine, dark yellow, rhombic prisms, m. p. 122°; 
o-chlorobenzylidene-5-nitro-B-naphthylamine, greenish-yellow, hair. 
like crystals, m. p. 164°; o-hydroryphenyl-o-chlorobenzylidene. 

amine, slender needles, m. p. 

CO NH:C,H,-CHO 93°. 2:4-Dinitroaniline and 

Pu m-chlorobenzaldehyde _ yield 

| | m-2 : 4-dinitrophenylamino 

A benzaldehyde, m. p. 12%, 

CHO:’C,H,;-HN CO (IIT.) which, however, could not 
be completely freed from 

the original amine. p-Chlorobenzaldehyde does not react with 
2:4-dinitroaniline. o-Chlorobenzaldehyde and 1 :5-diaminoanthra- 


quinone yield oo/-(1 : 5 -anthraquinonyldi-imino)dibenzaldehylk 


(III). 


Preparation of Carboxylic Acids of Carbocyclic and 
Heterocyclic Compounds. Kari W. Rosenmunp and Enics 
Srruck (D.R.-P. 327049; from Chem. Zentr., 1921, ii, 73—74)— 
Halogenated derivatives of carbocyclic or heterocyclic compounds 
are caused to react with cyanides in an aqueous medium in the 
presence of copper or copper compounds. The process may be 
applied to heterocyclic compounds as well as to halogenated deriy- 
atives of benzene, naphthalene, anthracene, or other substances 
containing a benzenoid nucleus. The presence of other substi- 
tuents in addition to halogen does not affect the reaction. In thos 
cases in which difficulty is encountered owing to the insolubility of 
the compound in an aqueous medium, a solvent such as alcohol ot 
pyridine may be added with advantage. In one case only (action 
of potassium cyanide on chloronitrobenzene) was the formation of 
notable amounts of nitroaniline in addition to nitrobenzoic acid 
observed ; in all other instances the corresponding carboxylic acil 
was obtained in very good yield. The preparation of the following 
substances is particularly described: Benzoic acid by treatment o 
chlorobenzene with potassium and cuprous cyanides in aleohd 
(25%) at 210°; phthalic acid from o-dibromobenzene ; anthraailit 
and a-naphthoic acids from o-bromoaniline and a-bromonaphth- 
alene respectively. Thiophen-2-carboxylic acid is obtained from 
2-bromothiophen, potassium cyanide, and a little finely dividel 
copper in aqueous pyridine at 200°. 


ORGANIC CHEMISTRY. i. 177 


Preparation of Perhydrophenylnaphthylmethane-o-carb- 
lic Acid. Ricuarp Witistirrer (D.R.-P. 325714; from 
them. Zentr., 1920, iv, 681).—o-Naphthoylbenzoic acid is treated 
rth hydrogen in the presence of contact metals or their oxides; 
jlatinum, palladium, nickel, and, in particular, nickel monoxide 
yd sesquioxide are cited. Perhydrophenylnaphthylmethanecarb- 
aylic acid, C,pH.,O., is thus obtained as a syrup containing 
wystals, from which four isomerides can be isolated ; a-acid, rhombic 
platelets, m. p. 129°; B-acid, rhombic platelets, m. p. 114°; y-aeid, 
isms, m. p. 94°; 8-acid, viscous liquid. Cautious concentration 
da solution of the mixed acids in glacial acetic acid causes the 
vparation of a mixture of a- and f-acids, and later of a mixture 
if the B- and y-forms. Complete evaporation of the solvent leaves 
aviscous liquid consisting of the readily soluble and difficultly 
aystallisable 5-acid. The a- and B-acids can be separated by means 
i light petroleum, the B- and y-isomerides by the same solvent or 
by ethyl acetate. The number of parts of light petroleum and 
dhyl acetate required for the solution of 1 gram of the various 
aids at 20° is for the a-acid (40, 23), B-acid (9, 10), and y-acid 
31, 36). The perhydrated acids are technically valuable as sub- 
titutes for the higher fatty acids. A perhydrated acid is not 
sbtained when naphthoylbenzoic acid is boiled with coppered zinc 
dust and concentrated ammonia, phenylnaphthylmethane-o-carb- 
nxylic acid being produced. H. W. 


Preparation of 3:5-Di-iodosalicylic Acid and _ its 
Solubility in Water. Vicror Corman (Gazzetta, 1920, 50, ii, 
1%6—299).—The methods previously given for preparing 3 :5-di- 
indosalicylic acid yield a mixture of the latter with iodosalicylic 
aid, various iodophenols, and sometimes Lautemann’s “red com- 
pound” (Annalen, 1861, 120, 299). The di-iodo-acid may be 
tbtained pure by the interaction of salicylic acid and iodine 
chloride in dilute acetic acid, and forms crystals beginning to 
darken at about 220°, m. p. 228—230° (decomp.) ; the temperature 
of decomposition was given by Lautemann (Joc. cit.) as 212°, by 
liechti (Annalen, 1870, Suppl. 7, 141) as 193—197°, and by 
Demole (Ber., 1874, 7, 1439) as 220—230°. Contrary to the view 
formerly held, that the iodination is due to a direct action of the 
iodine chloride, and to Richard’s view (A., 1902, i, 280) that the 
tue iodinating agent is iodic acid, the results of the author’s 


2HOTI + CO,H:C,H,-OH = CO,H-C,H.1,-OH + 2H,0 
(7, 1919, 115, 1040). The solubility of 3:5-di-iodosalicylie acid 
water is 1 in 6000 at 10° and 1 in 5200 at 25°. Zz. Fs 


Action of Ammonia on Phenylpyruvic Acid and 

Ipyruvic Acid. J. Boucautt (Bull. Soc. chim., 1921, [iv], 
49, 47—53).—When phenylacetylphenylalanine (compare Erlen- 
meyer and Kunlin, A., 1899, i, 761) is oxidised with potassium 
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permanganate in alkaline solution, phenylglyoxylphenylalanine, 
CH,Ph:CH(CO,H)*NH-CO-COPh, m. p. 118°, is obtained, giving 
semicarbazone, m. p. 212° (decomp.). On hydrolysis it yields 
phenylalanine and phenylglyoxylic acid. 

Benzylpyruvic acid when heated in a sealed tube with ammoni 
yields phenylpropionylbenzylalanine amide, 

CH,Ph-CH,-CH(CO-NH,)-NH- -CO-CH, ‘CH,Ph, 

m. p. 185°, which when hydrolysed with dilute alkalis gives phenyl. 
propiony ylbenzylalanine, m. p. 160°. W. G. 


Bile Acids. VIII. Lithocholic Acid. Hrnricn Wie 
and Paut Wevytann (Zeitsch. physiol. Chem., 1920, 110, 
123—142).—-Lithocholic acid, C,,H,,O3, is a normal constituent of 
bile, from which it is separated together with deoxycholic acid by 
precipitation as barium salts. The two acids are best separated by 
means of ether in which lithocholic acid is the more soluble. It 
crystallises from alcohol in hexagonal leaflets, m. p. 186°, ani 
has fa] + 23°33°. Dehydrolithocholic acid, Co,H2.O2, obtained by 
treating a glacial acetic acid solution of lithocholic acid with 
chromic acid, evaporating, and extracting with ether, forms inter. 
woven needles, m. p. 140—141°. Cholenic acid, Co,Hg0., nodule 
of thin needles, m. p. 153—-154°, is formed on distilling litho. 
cholic acid in a vacuum. Cholaniec acid, C,,H,,O., obtained by 
reducing cholenic acid with hydrogen in the presence o 
palladium-black, crystallises from acetic acid in voluminous 
needles, m. p. 162—163°. By the action of nitric acid (D 1°) 
on lithocholic acid, Jithobilianic acid, Cy,Hx.0,, is obtained 
as prisms, m. p. 279°. Pyrolithobilianic acid, Co,Ho,0s, m. p. 
200—201°, is obtained by submitting lithobilianic acid to a ten- 
perature of 280—300° in a metal-bath in a current of nitrogen 
free from water and carbon dioxide. An isomeric fricarhozylir 
acid, Cy,H,.0,, m. p. 261°, was obtained by the action of nitric acid 
(D 1°4) on ketocholanic acid. A pyro-acid was prepared from the 
tricarboxylic acid by heating it in a vacuum at 280—300°, and 
then distilling at a temperature of 320°. It crystallises in lancet- 
shaped leaflets, m. p. 173—174°. S. 8. Z. 


Bile Acids. IX. The Mechanism of the Dehydration o 
the Bile Acids. Hetnricn Wietanp and Ericn Borrscn (Zeitsch. 
physiol. Chem., 1920, 110, 143—152).—On heating cholic acid for 
two hours on a metal-bath at 200—210° water is driven off in the 
proportion of one molecule of water to two molecules of cholic acid. 
The residue consists of a mixture of 5% of cholic anhydride 
(dyslysin) with 95% of acid anhydrides. The cholic anhydride, 
CygH7.0o, is ditainnd from the residue by extracting it with 
alcohol as small crystals, m. p. 320—323°. On distilling the anbhy- 
dride, cholatrienic acid is obtained. Deoxycholic acid treated 
the above way lost water in the proportion of one molecule 
water to two molecules of deoxycholic acid after two hours; ™ 
further heating, more water is lost. The deoxycholic anhydride, 
C,,H;,0,, obtained from the residue, has m. p. 275—280°. Chola: 
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jienic acid is obtained on distilling the anhydride. By the action 
of concentrated hydrochloric acid on sodium cholate a mixture of 
various acids is obtained. [T'riacetylcholic acid, CopHygOg, is 
obtained by saturating a solution of cholic acid in_ glacial 
acetic acid with hydrogen chloride; it has m. p. 257°. Dziformyl 
deorycholic acid, CogH Og, obtained by heating deoxycholic acid 
with 95% formic acid on the water-bath, crystallises in colourless 
prisms, m. p. 193°. On boiling deoxycholic acid with glacial 
acetic acid the monoacetyl derivative, Co,H,.O;, is obtained, crys- 
tallising in colourless. rhombohedral crystals, m. p. 115°. When 
crystallised from alcohol, the substance melted at 95° and then 
solidified and melted again at 161—162°. 8. S. Z. 


The Bile Acids. VII. Martin Scnencx (Zeitsch. physiol. 
Chem., 1920, 110, 167—171).—Biloidanic acid, Cy,gH.gO;, is 
prepared by oxidising bilianic acid with concentrated nitric acid 
(D 1-4). It erystallises in characteristic triangular crystals, decom- 
pose at 226—228°, and has [a],, + 14° (approx.) in alcohol. 

S. S. Z. 


The Bile Acids. VIII. Marti~ Scuencx (Zeitsch. physiol. 
Chem., 1920, 112, 38—44).—The acid obtained by Letsch (A., 
1909, i, 697) by the action of a mixture of nitric and sulphuric acids 
on cholic acid is identical with biloidanic acid. The neutral methyl 


ethers of both acids have also been found to be identical. 
S. S. Z. 


Natural and Synthetic Truxillic and Truxinic Acids. ITI. 
R. Storrmer and E. Laace (Ber., 1921. 54, [B], 77-—85).—The 
known truxillic acids have been considered previously to be derived 


Ph‘OH-CH-CO,H ni H-CO,H 
anc Ph-CH 


f . two seri 
rom the two series, 00,H-CH-CH-Ph -CH-CO,H 


although the experimental evidence is not absolutely conclusive. 
If this is the case, there should be in all eleven acids, of which 
five are constituted according to the first and six according to 
the second formula. Until recently, however, only six of the iso- 
merides have been isolated, and the possibility has therefore been 
considered by Stobbe (A., 1919, i, 329; compare Stoermer and 
Foerster, A., 1919, i, 444) that these are all members of the 
second series. The discovery of a seventh form (see following 
abstract) renders this idea untenable. For the sake of simplicity, 
it is now proposed to distinguish between the two series, which 
have nothing in common but their formation by the polymerisation 
of trans- and cis-cinnamic acids, by retaining the term truxillic 
for the former and denoting the latter as truxinic acids (isotruxil- 
lie acids of Stoermer and Foerster, Joc. cit.); it is further proposed 
to replace the Greek letters in the latter series by a prefix derived 
= them, thus, for example, 8-truxinic acid is termed betruxinic 
acid. 

The action of light on 443 grams of trans-cinnamic acid led to 
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the formation of about 288 grams of a-truxillic acid, 4°3 grams 9 
8-truxinic acid, and 0°5 gram of e-truxillic acid (Hesse’s B-cocaj 
acid), the remainder consisting of unchanged cinnamic acid, 
resinous products, and benzaldehyde. The formation of B-truxinic 
acid, which has otherwise only been prepared by illumination o 
cis-cinnamic acid, is ascribed to the partial transformation of the 
trans- into the allo-cinnamic acid, which then undergoes polymer. 
isation. The method of examination consists in extracting the illv- 
minated mixture of acids with alcohol and ether, which leaves the 
a-acid almost completely undissolved; the residue obtained after 
removal of the solvents is esterified with methyl alcohol and methyl 
cinnamate removed in a current of steam. The residual truxillic 
and truxinic esters are freed from resinous matter by distillation 
in a high vacuum, hydrolysed with alcoholic potassium hydroxide 
solution, and the sparingly soluble potassium §8-truxinate is sepa- 
rated from the readily soluble potassium e-truxillate. It appears 
that, in general, the truxinic acids yield nicely crystalline potas. 
ium salts which are very sparingly soluble in alcohol, whilst the 
potassium truxillates dissolve readily in this medium. Ammonium 
B-truxinate, needles, decomp. 187°, likewise dissolves very sparingly 
in cold alcohol. 

The composition of the natural mixture of truxillie acids, in 
which Liebermann has previously proved the presence of the a- and 
B-acids, has been more fully investigated, the method used being 
practically identical with that applied to the product of the poly- 
merisation of trans-cinnamic acid (see above). The relative propor- 
tions of the acids isolated varied somewhat in different exper- 
ments, but, under the most favourable conditions, were a-truxillic 
acid (25%), e-truxillic acid (4°25%), B-truxinic acid (29%), 5-truxinic 
acid (10%), and neotruxinic acid (0°12%), the remainder consisting 
of benzoic and cinnamic acids with large quantities of resinous 
acids. The occurrence of y-truxillic or (-truxinic acids could not 
be established, and the absence or presence in merely minimal 
amount of these acids, as also the small quantity of ¢-truxillic and 
neotruxinic acids, is attributed to the fact that their formation 
involves the simultaneous polymerisation of a molecule of cis- and 
a molecule of trans-cinnamic acid, whereas a-truxillic acid is 
derived exclusively from frans- and B- and 5-truxinic acids exclu- 
sively from cs-cinnamic acid. 

One hundred grams of glacial acetic acid dissolve 0°3174 gram 
of a-truxillic acid, 4°310 grams of 5-truxillic acid, and 22°96 grams 
of e-truxillic acid at 20°. H. W. 


The Sixth Acid of the Truxillic Acid Series, ¢-Truxinic 
Acid (Zetruxinic Acid). IV. R. Srozrmer and F. Scsout 
(Ber., 1921, 54, [B], 85—96).—t-Truxinie acid, the formation of 
which from 6-truxinic acid has been shortly indicated previously 
(Stoermer and Foerster, A., 1919, i, 445), is shown to be a cH 
truxinic acid, which can be resolved into its optical antipodes and 
which must therefore have the formula (I). This result, considered 
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i conjunction with the possible formule for the various truxinic 
wid, indicates that B-truxinic acid is probably constituted in 
yeordance with IT. 


H 


ne illu. 

res the 

| after 

methyl 

uxillie (I.) 

ae #Truxinic acid is converted into the d-acid, m. p. 175°, either by 

| sepa- juion with eight times its weight of potassium hydroxide or by 

pears icing heated with concentrated hydrochloric acid during six hours 
at 160°, and the latter is transformed into zetruxinic acid by treat- 


me: nent with acetic anhydride and sodium acetate for twenty-four 
pninn fy uours on the water-bath or for three hours at 210°, or, preferably, 
ringly by being heated with acetic anhydride alone at 160°. It crystal- 

°* Bis in small needles, m. p. 239° (100 grams of glacial acetic acid 
Js. jp solve 1°134 grams of B-, 10°382 grams of 5-, and 1°164 grams of 
and geruxinic acid at 20°; the corresponding figures for the B- and 
heing @ycids in 50% acetone are 2°469 and 2°343 grams). The (-acid is 
poly. wmewhat less readily esterified than the B- or d-acid. It is recon- 
-opor: verted into the latter by the action of concentrated hydrochloric 
cperi- acid at 140° or by fusion with potassium hydroxide. The caleiwm 
xillc ad barium salts of (-truxinic acid are almost insoluble in cold 
xinic "tet, whilst the potassium, long, transparent needles, and am- 
sting nmum salts, needles, decomp. ca. 160°, are almost insoluble in cold 
‘nous @2hol. The following derivatives of (-truxinic acid are described : 
1 not qncthyl ester, colourless crystals, m. p. 116°; methyl hydrogen ester, 
imal @ P- 168°; ethy/ ester, small, matted needles, m. p. 80°; ethyl 
and drogen ester, m. p. 190°; anhydride, shining crystals, m. p. 150°, 
ation @"tich is slowly reconverted by boiling water into the (-acid; antl, 


and @ ender, colourless needles, m. p. 180°; anilte acid, m. p. 209°; 
d is Q%lorde, prisms, m. p. 150°; dianilide (from the chloride and 
atiline in boiling benzene), m. p. 285°. Ammonium (-truxinate 
decomposes completely into ammonia and (¢-truxinic acid when 
heated in the usual manner at 210°, but, if compressed and then 
plunged in a bath at 170° which is raised to 200—210°, yields 
vtrueinimide, slender, shining needles, m. p. 168—168°5° (the 
wdium salt is described); the imide is moderately stable towards 
alkali, but is gradually transformed by alcoholic potassium hydr- 
oxide at the ordinary temperature into the amide-acid, slender, 
Woolly needles,.m. p. 222° (decomp.), which yields a sparingly 
‘oluble sodium salt. 

(-Truxinic acid can be resolved into its optical antipodes with 
‘nusual readiness by means of cinchonine in 76% alcoholic solu- 
lon, the alkaloidal salt of the /-acid being the more sparingly 


xelu- 
yram 
rams 
Vv. 
inic 


n of 


and 
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soluble. /-(-Truxinic acid has m. p. 222°, [a]? —78°37° in alcohol 
(96%), whilst the corresponding figures for the d-acid are 222° anf: 
+65°42°. The active acids are about four times as soluble as the 
racemic form. The /-acid is not racemised by treatment with boil. 
ing dilute sodium hydroxide solution or concentrated hydrochloric 
acid ; when fused with potassium hydroxide it is smoothly con. 
verted into r-8-truxinic acid. 1-Zetruxinic anhydride has m. p. 162°, 
[a]s’ —145°84° in acetone solution, whilst the corresponding 
chloride has m. p. 160°, [a]? —98°62° in benzene solution. Methy] 
d-zetruzinate has m. p. 106°, [a] +89°88° in acetone solution. 
H. W. 


The Seventh Acid of the Truxillic Acid Series, Neo. 
truxinic Acid. V. RR. Srozermer and E. Laace (Ber., 192l, 
64, [|B], 96—101).—The presence of neotruxinic acid in the mix. 
ture of truxillic acids obtained during the preparation of cocaine 
has been demonstrated by Stoermer and Laage (this vol., i, 179), 
but the amount of it is very small and the isolation not invar- 
ably successful. Basing their experiments on the hypothesis of 
Stoermer and Foerster (A., 1919, i, 445), that the two meso- and 
eight optically active forms of the truxinic acids form a group 
which have properties analogous to those of the saccharic and mucie 
acids, the authors have studied the isomerisation of 8-truxinic acid 
under the influence of pyridine, and have thus succeeded in pre ffi 
paring neotruxinic acid artificially. The latter is regarded provi- 
sionally as a trans-dicarboxylic acid, since it does not yield a corre- 
sponding imide, but the configuration cannot be definitely decided 
until attempts to prepare the anhydride and to resolve the acid are 
made. 

8-Truxinic acid is heated for five hours at 160—170° with pyr 
idine and water. Considerable difficulty is experienced in separat- 
ing neo- from unchanged §-truxinic acid, which can only be partly 
effected by extraction with boiling 5% alcohol, as that leaves a part 
of the 8-truxinic acid undissolved. The soluble acids are separated 
by conversion into their methyl esters, crystallisation of the latter 
from dilute methyl alcohol, and hydrolysis by cold alcoholic potas 
ium hydroxide solution, or, preferably, by saturating the alcoholic 
solution of the acids with gaseous ammonia, and extraction of the 
precipitated ammonium salts with boiling 96% alcohol, which leaves 
the salt of the meo-acid undissolved. Isomerisation of f-truximic 
acid can also be effected by dimethylaniline at 160—170° 
Neotruxinic acid has m. p. 209—209°5°, and, in substance, exhibits 
a remarkable similarity to the B-acid. The crystalline potasswm 
salt, which dissolves very sparingly in cold alcohol but readily ™ 
water, and the calcium salt are described. Ammonium neotrusi- 
ate, colourless, crystalline powder, m. p. 235° (decomp.), readily 
loses ammonia and yields neotruxinic acid when heated in th 
loosely-powdered state, but when firmly compressed and heated # 
235—240° passes into B-trucinimide, m. p. 224—225°, which is al 
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obtained when ammonium B-truzinate, decomp. 187°, is heated at 
00°. It is converted by hot sodium carbonate solution into the 
garingly soluble sodium salt and by alcoholic potassium hydroxide 


+ Minto the semt-amide of B-truxinic acid, m. p. 193—194° (decomp.) 


{the sodtwm salt is described]. Neotruxinic acid is converted by 
phosphorus pentachloride in the presence of dry ether into the 
crresponding chloride, from which, by the action of aqueous 
ammonia, the mneotruxinamide, small crystals, m. p. 249°, is 
smoothly prepared. §8-Truxinyl chloride under similar conditions 
was only partly converted into B-truzinamide, matted needles, m. p. 
339°, a mixture of resinous acids being produced simultaneously, 
from which the half amide of 8-truxinic acid was isolated. Methyl 
wotruazinate crystallises in colourless needles, m. p. 126—127°, and, 
m hydrolysis, invariably gives small amounts of B- or 6-acid in 


>) @addition to neotruxinic acid. Methyl 8-truxinate has m. p. 76°. 


-' BEthyl neotruxinate could only be obtained as an oil, whereas the 
corresponding §-truxinic ester has m. p. 49—50°. H. W. 


The Constitution of Thiofluorescein and its Technical 
Applications. Tosnio Maxi (J. Coll. Eng. Tokyo Imp. Univ., 
1920, 11, 1, 1—38).—The representation of thiofluorescein by 
Meyer and Szanecki (A., 1900, i, 660) as the sulphur analogue of 
fuorescein, C,H,,0,8, in which the chromophoric oxygen is re- 
placed by sulphur, was incorrect, and was due to the analysis of an 
impure product. 

The authcr, who has studied the conditions of formation of thio- 
-Biuorescein from fluorescein under a variety of conditions, finds 
that it is formed at temperatures between 110° and 150° slowly 
and incompletely by the action of sodium polysulphide, more 
readily by sodium sulphide, and with particular ease in the pres- 
“Bence of free alkali hydroxide. Fluorescein (I) does not combine 
-Badily with sulphur below 200°, but when heated with alkali 
y#ydroxide at 100—140° the pyrone ring is opened, and the result- 
lug compound (II) is sulphurised with ease: 


: Oo 
TAN ANA a Na0/” oa Na0/ \4 


| | 


I { 
Os "i c0,Na 


al ae 
(L.) (IL.) 


The presence of water is necessary as sulphuration does not occur 
‘these temperatures in its absence. Under suitable conditions, a 
field of 94% of the theoretical of thiofluorescein is obtained. The 
‘action is complete when a diluted sample shows no fluorescence. 
le product is dissolved in water, acidified, and the precipitate 
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collected. A neutral solution of the ammonium salt is left over. 
night, when the major portion of the free sulphur is precipitated, 
The product obtained when the filtrate is acidified is extracted 
with ether several times to remove sulphur and unchanged fluores. 
cein, and converted into the normal sodium salt. The latter is pre- 
cipitated from a concentrated aqueous solution, on the addition of 
much alcohol, as a crystalline powder. It is filtered, dissolved in 
water, acidified in presence of ferric chloride, boiled, filtered, the 
precipitate extracted with ether, crystallised from a mixture of 
acetone and alcohol, and dried at 120°. Thiofluorescein is a light 
brick-red powder of high m. p. and darkening without decompos- 
tion at 300°, insoluble or very sparingly soluble in most solvents, 
but readily soluble in acetone containing 10—15 per cent. water, 
without fluorescence. The sodium, potassium, and ammonium 
salts are crystalline powders with a fine, green or greenish-yellow 
metallic lustre, and dissolve readily in water, forming scarlet-red 
solutions, without fluorescence. Thiofluorescein has the composition 
Cy>H,0,8,(0H),, and its constitution as 

s———-8 fluorescein disulphide (annexed formula) 

; Ne QO | has been determined by a study of its be 
HO’ ‘g » 6 oH haviour on reduction, oxidation, bromina- 
tion, and nitration, supported by examina- 

VY i tion of the absorption spectra. Thiofluore 


cein dissolves in alkaline reducing agents 


Abo with a deep violet-blue colour, owing to the 

| | formation of the corresponding mercaptan, 

+ 4 thiogallein; this colour changes to the 

scarlet-red of the alkali salts of thiofluores- 

cein on oxidation in air. The oxidation of thiofluorescein with alka- 
line permanganate proceeds quantitatively, thus: 


S SO,U 
> j — 3 
RJ +504H,0 = RCO, 


Thiofluorescein, 


SO,H H 
Rego +240 = R<y  +2H,80, 


Fluorescein. 


owing to the instability of fluorescein sulphonic acid, and the eas 
with which it is hydrolysed. 

When treated with bromine in cold ethyl alcoholic solution, thio- 
fluorescein is not brominated, but some oxidation occurs, whilst 
when the mixture is boiled, thiofluorescein is converted completely 
into a mixture of eosin (tetrabromo-fluorescein) and ethyleosi. 
This result is explained by the preliminary oxidation of the thie 
fluorescein to fluorescein, sulphuric and hydrobromic acids, fol 
lowed by the bromination of the fluorescein to eosin, some of which 
is ethylated by the ethyl bromide formed during the reaction. Th 
nitration of thiofluorescein in sulphuric acid solution with 2} mols. 
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of nitric acid (D 1'5) yields a dinitro-derivative, C,,>H,O,N,8,, 
oxidised by alkaline permanganate to dinitrofluorescein, which 
yields 4-nitroresorcinel, m. p. 113°, when heated with concentrated 
sodium hydroxide at 140°. Thiofluorescein is an acid dye produc- 
ing orange-brown shades faster than those obtained with fluorescein, 
whilst thiogallein is a powerful mordant dye which produces shades 
desely related to those of gallein, although deeper and faster than 
the latter. [See, also, J. Soc. Chem. Ind., 1921, 143a.] 
F. M. R. 


Synthesis of Methyl cycloHexane-1 : 4-dione-2 : 3-di- 
carboxylate, an Orthoisomeride of Succinylsuccinic 
Ester. Burokuarpt Hevrericu (Ber., 1921, 54, [8], 155—162).— 
3:6-Dihydroxy-o-phthalic acid (Thiele and Giinther, A., 1906, 
i, 743) is converted by methyl alcohol and sulphuric acid into 
nethyl 3:6-dihydrozy-o-phthalate, colourless needles, m. p. 
\41—142° (corr.) after slight softening (the sodiwm salt, yellow, 
amorphous powder, which decomposes on exposure to air, and the 
dimethyl ether, short prisms, m. p. 102—103° (corr.), are described). 
The similarly prepared ethyl ester has m. p. 89°. The methyl ester 

is reduced by sodium amal- 

OH gam in cold alkaline solution 
to methyl cyclohexane-1 :4- 

‘ nexed formula I or II), 
<< short prisms, m. p. 55-—57° 

° (corr.), the constitution of 

which is deduced from the 

(I.) (iI.) observations that its aqueous 

or alcoholic solution gives a 

dark red coloration with ferric chloride, that it is soluble in alkalie 

aud precipitated from such solutions by carbon dioxide, that a 

disodium salt, nearly colourless powder, which rapidly oxidises on 

exposure to air, can be obtained from concentrated alcoholic solu- 

ion, that it gives a disemicarbazone, needles, m. p. 177—178° 

orr.), and that it is hydrolysed by boiling dilute sulphuric acid 
to eyclohexane-1 : 4-dione. 

Methyl 3-methyleyelohexane -1 : 4 - dione-2 :3-dicarboxylate (an- 
nexed formula), m. p. 92° (corr.) after softening 
at 89°, is smoothly prepared by the action of 
methyl iodide and sodium methoxide on an ice- 
cold solution of methyl cyclohexane-1 : 4-dione- 
2:3-dicarboxylate in methyl alcohol. The new 
ester is soluble in alkali, yields a red coloration 
with ferric chloride, and gives a diphenylhydr- 
azone; it is hydrolysed by boiling dilute sul- 

phuric acid to 3-methylcycloherane-1 :4-dione, 
‘ilvery leaflets, m. p. 50°, which does not give a coloration with 
ferric chloride [semicarbazone, m. p. about 240° (decomp.)]. 

Whilst methyl cyc/ohexane-1 : 4-dione-2 :3-dicarboxylate is un- 
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affected or only very slowly reduced by sodium amalgam in alg. 
holic solution at 0°, the corresponding 3-methyl derivative i 
readily hydrogenated; the product has not been obtained in the 
crystalline form up to the present, but, when boiled with dilute 
sulphuric acid, it gives a small amount of an acid, m. p. 154° (corr), 
after slight softening, which from its mode of formation is regarded 
as 3-methylcyclohexane-1-one-4-ol-3-carboxylic acid. H. W. 


Derivatives of Gallic Acid. II. Gallic Acid (and th 
Cresotic Acids) and Chloral. Ruprcnuanp Litaram ALIMCHANDAN 
and ANDREW Norman Metprvo (T., 1921, 119, 201—209). 


Condensation of »-Nitrobenzyl Chloride with Nitroso. 
compounds. A New Mode of Formation of N-Oximino 
ethers. Frep Barrow and Evan Darton Grirritas (T., 1921, 
119, 212—216). 


Dihydroxynaphthaldehydes. GitpertT T. Morgan ani 
Dupiey Croete Vinine (T., 1921, 119, 177—187). 


Action of the Three Isomeric Ethylaminobenzoic Acids 
on Benzo- and Tolu-quinones. B. Linke (J. pr. Chem., 192 
fii], 101, 265—272).—The results obtained conform to tho» 
observed in previous cases (Ville and Astre, A., 1895, i, 465; 
Suchanek, A., 1915, i, 269; H. and W. Suida, A., 1919, i, 79), 
2 :5-Bisethyl-o-carboxyanilino-p-benzoquinone, 
(COJH-C,HyNEt),"CH<, 
is a brown powder ; the meta-derivative, C,,H,.O,N., a dark brows, 
crystalline powder; the para-derivative, C,H .O,No, dark red 
crystals. 2-Hthyl-o-carboxyanilino-p-benzoguinone, 


. - -<O 
(CO,H-O,H,-NEt)-C,H,<,, 


a dark brown, crystalline powder ; the meta-derivative, C,,H,,0,., 
a dark brown, crystalline powder; the para-derivative, C,;H,,0,., 
a black, crystalline substance. The corresponding monoanilides, 
C,,H,;0,N, from toluquinone, are respectively dark violet, dark 
violet, and reddish-brown. J. XK. 


Electrolytic Reduction of Menthone. Moroox1 Marsui ani 
Suiu Suimizu (Mem. Coll. Sci. Kyoto, 1920, 4, 245—264).— 
Menthone can only be reduced electrolytically in acid solution 
(sulphuric or hydrochloric). The best results were obtained usig 
an amalgamated tin or lead cathode, the cathode solution consist- 
ing of a mixture of 75% sulphuric acid (40—45 c.c.) with %% 
alcohol (35—40 c.c.) at a temperature below 15°. The curreit 
used was 6—8 amperes/100 sq. cm. at 11—13 volts. The yield d 
menthol obtained was at the best 25% of the theoretical, and the 
product was purified with difficulty. “An oily by-product, whid 
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was always formed, may be menthane. The quantity of this sub- 


stance was increased by using a more dilute acid for the cathode 
solution. E. H. R. 


“Constituents of Resins. VII. Lubanyl Benzoate from 
Siamese Benzoin. [. A ois Zinke and Jowanna DzrimaL 
(Monatsh., 1920, 41, 423441. Compare this vol., i, 39).—Lubanyl 
benzoate, obtained by Reinitzer (A., 1915, i, 431), and regarded by 
him as the benzoate corresponding with an unknown resin alcohol, 
lubanol, appears to be similar to guaiacresinol (Schroeter, Lichten- 
stadt, and Irineu, A., 1919, i, 84) and to lariciresinol and pino- 
resinol (Bamberger and collaborators). Its molecule contains a 
benzoyloxy-group, a methoxyl group, a free phenolic hydroxyl 
group, and a double linking. Analysis of the benzoate and its 
derivatives leads to the formula C,,H,,0,, and this, minus OBz, 
0Me, and OH, gives C,H,, which presumably contains a benzene 
nucleus, and must contain the double linking. 
Lubanyl benzoate readily undergoes change in the air, giving an 
odour of vanillin, this being observed also when the benzoate and 
certain of its derivatives are oxidised in other ways. Further, 
when lubanyl benzoate is submitted to dry 
OHA S-0,H,-OBz distillation, the products formed include 
\ J benzoic acid, eugenol, or ‘soeugenol, and, 
UMe apparently, guaiacol (compare Bamberger 
and Vischner, A., 1900, i, 605; 1901, 

i, 220). These results indicate for lubanyl benzoate the annexed 
structure; since eugenol is formed on reduction, the C,H, 
residue must represent a direct chain and must contain the double 
linking, and it is possible that lubanyl benzoate is the benzoate 
corresponding with  coniferyl 

ors oevEy (VET alcohol, its structure then bein 
was » a .. mene Hydrolysis of 
UMe lubanyl benzoate yields almost 
white or brownish-red, amor- 

phous products, and the composition of some of these corresponds 
with that of coniferyl alcohol. According to Tiemann and Haar- 
mann (this Journ., 1874, 895; 1876, i, 76), alkaline solutions of 
coniferyl alcohol, even when cautiously acidified, always yield only 
a2 amorphous polymerisation product, which is shown by further 
vestigation to be probably identical with the product of hydro- 

lysis of lubanyl benzoate. 

Compounds like guaiacresinol and lubanyl benzoate, although 
tot related chemically to cholesterol, yet give cholesterol reac- 
tions. H. Wiesler has now tried these reactions on a number of 
simpler compounds, the results indicating that’ such reactions are 
weless for the characterisation of groups. 

Lubanyl benzoate, C,,H,,0,, forms nodulous, drusy masses or 
occasional hexagonal plates, m. p. 72° (uncorr.), dissolves in con- 
tentrated sulphuric acid, giving a solution which is blood-red in 
thick and violet in thin layers, and in alcoholic solution gives an 
merald-green coloration with ferric chloride. Its dibromide, 

+2 
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C,,H,,0O,Br., forms crystals, m. p. 119—120°, dissolves in concen. 
trated sulphuric acid, giving a yellow solution turning to violet 
and then to blue when heated, and in alcoholic solution yields q 
pale green coloration with ferric chloride. 

Lubanyl dibenzoate [benzoyl-lubanyl benzoate}, C.,H,.O;, forms 
white needles, sintering at 70°, m. p. 79—80°, gives no coloration 
with ferric chloride, and dissolves in concentrated sulphuric acid, 
yielding a solution blood-red in thick and violet in thin layers. 
Its dibromide, C.,H.,O;Bry, crystallises in bundles of broad needles 
sintering at 150°, m. p. 153—154°, and dissolves in cold concen- 
trated sulphuric acid, giving a greeenish-yellow solution, which 
becomes green and then blue when heated. 

The substance, C,)H,,0, (?), obtained by hydrolysing lubanyl 
benzoate, melts indistinctly at 110—120°, dissolves in concentrated 
sulphuric acid to a violet solution, and in alcoholic solution gives 
a green coloration with ferric chloride. Addition of water to its 
hot acetic acid solution yields a precipitate, which, when boiled 
with water, forms a brown, crumbly mass darkening at 160°, 
beginning to sinter at 170° and to melt at 210°, and decomposing 
at 217°. Its composition agrees with the formula C,,H,.0; or 
C.>H,,0;, so that it may be formed, by loss of either water or 
oxygen, from the substance, C,,H,.O,. Further, in composition 
and properties it agrees with Liidy’s siaresinotannol (A., 1893, 
i, 666), for which the formula C,.H,,0,; was suggested by this 
author. 

The following crystallographic data have been obtained. 
d-Siaresinol acetic acid (Zinke and Lieb, A., 1918, i, 398) forms 
thin, hexagonal plates, possibly of the rhombic system. The acid, 
C,,H,yO,, from siaresinolic acid (Zinke and Lieb, A., 1919, i, 128), 
forms crystals of the rhombic system, a:6:c=0°444:1:1°273. The 
acid, Cy-H,,O;, from d-sumaresinolic acid (Zinke, A., 1920, i, 65) 
forms twinned crystals, a@:b:c=0°728:1:1°918, a@=89°ll’, 
B=120°9}3', y=91°30°. tT. B. F. 


The Constitution of Catechin. III. Synthesis of 
Acacatechin. Maximitian Nrerensrein (T., 1921, 119, 164—170), 


] Pyrylium?{Compounds. VIII. W. Diurazy [with 6. 
BavuRIEDEL, G. GerssELBRECHT, A. SeeceR, and J. WINKLER] (. 
pr. Chem., 1920, [ii], 101, 177206. Compare A., 1920, i, 323, 
324).—It has previously been shown that the colourless y-bases 
(pyranols) corresponding with the arylpyrylium salts have the 
formula OH-CR:CH-CR:CH:COR. Applying this to the benz 
pyranols, two formule are possible: O7C,H,:CH-CH:CR-OH and 
OH-C,H,-CH:CH:CO-R. Of these, the former is excluded, 4 
representing a coloured compound, whilst the latter is an o-hydr 
oxychalkone. These compounds are, however, not the true y-bases 
in question, since they only give pyrylium salts with concentrated 


acids, and are not regenerated from these (Decker and Fellenberg, f” 


A., 1907, i, 950; 1909, i, 116). Details are now promised, how- 
ever, of the conversion of a p-methoxybenzopyrylium salt into the 
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srresponding hydroxychalkone, and in consequence it is suggested 
that benzopyranols and o-hydroxychalkones are stereoisomeric 
gn- and anti-forms respectively. Probably, also, the colour of 
hluish-violet alkali salts of xanthone dyes is due to their con- 
stitution as salts of the unsaturated enolic 1:5-diketones repre- 
gnted above (compare Baeyer, A., 1910, i, 249). The product 
of reducing a-hydroxy-e-keto-aye-triphenyl-A»-pentadiene in 
presence of palladium has the formula C,;H,,O, and is probably 
):4:6-triphenyl pyran ; it undergoes gradual oxidation in sulphuric 
acid solution to the corresponding pyryl] salt. ae-Diketo-y-pheny]l- 
u-di-p-tolylpentane (Kostanecki, A., 1896, i, 688) is best prepared 
by the condensation of p-tolyl methyl ketone with its benzylidene 
derivative. Its colourless solution in sulphuric acid gradually 
becomes yellow with a green fluorescence, probably owing to form- 
ation of pyrylium salts. The dsemicarbazone, Cy-HO,Ng, has m. p. 
997—238°.  4-Phenyl-2:6-di-p-tolylpyryl ferrichloride (annexed 


formula), brownish - yellow 

foi— Oey’ Me crystals, m. p. 258°, on treat- 
CHC. at ae Py ‘FeCl, ment with sodium carbonate, 
CH—C’ C,H,°Me gives the y-base, a-hydrozy-e- 


keto-y-phenyl-ae-di-p-tolyl - Aev- 
pentadiene, C,H,Me-C(OH):CH-CPh:CH-CO-C,H,Me, m. p. 101° 
(disemicarbazone, Cyr-HygO,Ng, m. p. 214—215°;  picrate, 
(yHg0,N;, yellowish-red prisms, m. p. 260° [decomp.]; per- 
chlorate, Cz;H»,0;Cl, golden-yellow prisms, m. p. 274—275°). 
):4-Diphenyl-6-p-tolylpyryl ferrichloride, Cy,H,O0Cl,Fe, has m. p. 
0°. a- Hydroxy - e - keto-ay-diphenyl-e-p-tolyl - Aev - pentadiene, 
C4H.,0., yellow needles, m. p. 105° (picrate, CyjH,,OgN3, orange 


aystals, m. p. 245—246°; zincichloride, C,,H,,OC],Zn, orange 
crystals, m. p. 253° [decomp.]), has the constitution 


OH:CPh:CH-CPh:CH-CO-C,H,Me 


rather than C,H,Me-C(OH):CH-CPh:CH-COPh, since with 
alcoholic sodium hydroxide it gives p-methylbenzoylformic acid 
and benzoic acid. Acetyldiphenyl (Willgerodt, A., 1910, i, 392; 
Verlander, A., 1908, ii, 22; Adam, A., 1888, 959) is a p-deriv- 
ative, since it gives diphenyl-4-carboxylic acid on oxidation; 
benzylidene derivative, C,,H,,0, yellow leaflets, m. p. 156°; 
unisylidene derivative, C.H,,O., yellow prisms, m. p. 140°; 


imnamylidene derivative, C.,;H,,0, yellow needles, m. p. 160°. 


4:6-Diphenyl -2-diphenylylpyryl  ferrichloride, CogH.,OFeCl,, 
trownish-red crystals, m. p. 248°, is obtained from acetyldiphenyl 
and phenyl styryl ketone in presence of acetic anhydride and ferric 
chloride; the picrate, C.,H,,0,Nz, red needles, m. p. 222°; per- 
hlorate, CygH»,O0;Cl, yellow needles, m. p. 236°; perbromide, 


»H»,OBr,, red needles, m. p. 228—230°; w-base, CypH,.O., needles, 


m. p. 133° (disemicarbazone, C.,H,,0,N,, needles, m. p. 218°). 
PChlorophenyl styryl ketone, CHPh:CH-CO:-C,H,Cl, m. p. 101°. 
-Phenyl-2:6-di-p-chlorophenylpyryl ferrichloride, C.,H,,0C1,Fe, 


llowish-red needles, m. p. 292°. a-Hydroxy-e-keto-y-phenyl-ac-di- 


»-chlorophen yl-A°y-pentadiene, 


C,H,Cl-C(OH):CH-CPh:CH-CO-C,H,Cl, 
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needles, m. p. 118° (zincichloride, Cy,H,,OC1,Zn, yellowish-brown, 
m. p. 295°). yde-T'riphenyl-a-p-chlorophenyl-ae-diketopentane, 
C,H,Cl-CO-CH,-CHPh:CHPh:COPh, prisms, m. p. 231°, from 
deoxybenzoin and p-chloropheny] styryl ketone, does not react with 
ferric chloride. p-Bromophenyl styryl ketone, C,;H,,OBr, prisms, 
has m. p. 104—105° (compare Kohler, Heritage, and Burnley, A., 
1910, i, 562). 2:4-Diphenyl-6-p-bromophenylpyryl ferrichloride, 
C,,H,,0FeCl,Br, brownish-yellow, m. p. 279—280° (p-base, 
C,3H,,0,Br, m. p. 103—104°), is obtained either from p-bromo- 
phenyl styryl ketone and acetophenone, or from phenyl styryl 
ketone and p-bromoacetophenone, as would be expected from the 
formula previously advocated for these salts (A., 1920, i, 324). 
4: 6-Diphenyl-2-a-naphthylpyryl — ferrichloride, Cz,H,OC1Fe, 
brownish-red, has m. p. 184°. 4:6-Diphenyl-2-B-naphthylpyryl 
ferrichloride, Cy,H,OCl,Fe, m. p. 264°, is formed much more 
readily than the a-derivative from phenyl styryl ketone and the 
corresponding naphthyl methy! 
CH—CPh ketone. Acetyl - 4-violonimine 
P ore >0 (annexed formula), prisms, m. p. 
NCH—G-C,H,-NH:COMe 157—158°, from phenyl sty:yl 
OH ketone and acetyl-p-aminoaceto- 
phenone (picrate, Cs,H.O,N,, 
yellowish-red needles, m. p. 242°; wpicrolonate, C,,.H,,0.N,, 
yellowish-red prisms, m. p. 233—234° [decomp.]), on hydrolysis 
furnishes Violonimine, characterised by its picrate, Cy 9H. 0,N,, 
m. p. 273° (decomp.). J. K. 


Pyrylium Compounds. IX. Pyrylium Salts with meta. 
Substituents. W. Ditraey and Cur. Bross (J. pr. Chem., 1920, 
[ii], 101, 207—212).—Pyrylium salts containing a para-hydroxy! 
group furnish, in place of the colourless ~-bases, coloured anhydro- 
bases (clarones) (A., 1920, i, 324). As would be anticipated, the 
corresponding meta-derivatives yield the normal y-bases, but a 
violet intermediate product may be observed when dilute sodium 
hydrogen carbonate solution is carefully added to the chloride of 
the w-base described below, and is possibly due to an unstable 
product similar in character to triphenylmethyl. 

2 :4-Diphenyl-6-m-methozyphenylpyryl ferrichloride, 

24H 90,Cl,Fe, 
prisms, m. p. 205°, a-Hydrozy-e-keto-ay-diphenyl-e-m-methozy 
phenyl-A*r-pentadiene, C,H j03, yellow needles, m. p. 114—115° 
(picrate, CspH,,0,N3, golden-yellow needles, m. p. 176°; acid 
chloride, C.4H5)0,Cl,, yellow needles, m. p. 180°; disemicarbazone, 
CogHog0,Ny, prisms, m. p. 196—198°); on demethylation with 
hydrochloric acid it gives 2:4-diphenyl-6-m-hydroryphenylpyry! 
chloride, C,,H,,0,Cl, orange needles, m. p. 210—212°. a-Hydrozy- 
e-keto-ay-diphenyl-e-m-hydrory phenyl - Avy - pentadiene, CogH,0» 
needles, decomp. 120° (picrate, C.gH,gO,Ng, orange needles, 
m. p. 268°; bromide, C,.H,,0,Br, yellowish-red needles, m. P. 
271—-272°; perbromide, C..H,,0,Br3, orange needles, m. P. 
184—185°; iodide, C.,H,,0,I, orange needles, m. p. 256—257°; 
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periodide, C.,H,;0,I,, brownish-violet leaflets, m. p. 233°; disemi- 
arbazone, Co,H,O,N,, prisms, m. p. 209° [decomp.]),on treatment 
vith potassium hydroxide gives benzoic acid, acetophenone, and 
m-hydroxyacetophenone. 


Compounds of Thiophen. I. Isomeric »-Propyl- and 
isoPropyl-thiophens. Hetmur Scueister and Martin Scumipr 
(Ber., 1921, 54, [B], 139—154).—The probable occurrence of thio- 
hen derivatives in shale tar oils has led the authors to investi- 
gate the 1- and 2-propyl- and isopropyl-thiophens with the object 
of obtaining well-defined derivatives which would provide a means 
for the ready identification of the parent substances; the p-nitro- 
phenylhydrazones of the acetylated substances appear most suitable 
for this purpose. 

Ethyl y-bromo-aa-dimethylacetoacetate, b. p. 114—116°/12 mm., 
is condensed with ethyl sodiomalonate in the presence of anhydrous 
ether to form ethyl 8-methyl-y-keto-Bee-tricarboxylate, 

CH(CO,Et),.*CH,*CO-CMe,°CO,Et, 

greenish-yellow, viscous oil, b. p. 188—189° (corr.)/12 mm., and 
the latter is hydrolysed initially by moderately dilute boiling sul- 
phuric acid and ultimately by aqueous sodium hydroxide to 688-di- 
methyl-levulic acid, CHMe,-CO-CH,°CH,°CO.H, m. p. 41°, in agree- 
ment with the datum of Conrad (A., 1897, i, 323). The sodium salt 
of this acid when distilled with phosphorus trisulphide yields 2-tso- 
propylthiophen, colourless liquid, b. p. 152—153° (corr.), D3} 0°9691, 
D? 09674, m2 1°5030, MP 38°53, XP 30°56, n,»—n, 0°01447. The 
action of acetyl chloride and aluminium chloride on ‘tsopropylthio- 
phen in the presence of carbon disulphide gives an 84% yield of 
jacetyl-2-isopropylthiophen, colourless liquid, b. p. 129—131° 
(corr.)/22 mm., 2? 1°5428 (small amounts of more highly acetyl- 
ated products appear to he also formed) ; the ovime forms colourless 
crystals, m. p. 74°, whilst the p-nitrophenylhydrazone crystallises in 
thin needles, m. p. 198° (corr.). 5-Benzoyl-2-isopropylthiophen is a 
pale yellow oil, b. p 209—210° (corr.)/18 mm. 

2-Propionylthiophen, b. p. 225—-229°, is reduced by amalgamated 
tine (the use of zine wool in place of the granulated metal is recom- 
mended) and hydrochloric acid to 2-n-propylthiophen, colourless 
liquid, b. p. 157—-160° (corr.), D% 0-9700, D? 0°9683, nf 1°5048, 
MP 38°61, 3% 30°62, ny —n, 0°01447. The latter is converted by 
acetyl chloride into 5-acetyl-2-n-propylthiophen, pale yellow liquid, 
b. p. 257—260° (corr.), n® 1-5438, which gives an oxime, m. p. 55°, 
and a p-nitrophenylhydrazone, m. p. 206° (corr.). 

3-isoPropylthiophen, b. p. 153—156° (corr.), DS 0°9750, 
D? 0:9733, n® 1°5052, M® 38°44, 3% 30°48, nm, —n, 0°01409, is pre- 
pared from tsopropylsuccinic acid. The acetyl derivative boils inde- 
finitely at 115—128° (corr.)/15 mm., and thus appears to be a 
mixture of isomerides; the oxime is oily, but the p-nitrophenyl- 
hydrazone forms brownish-yellow needles, m. p. 141° (corr.). 

Ethyl n-propylsodiomalonate is condensed with ethyl chloroace- 
tate in boiling alcoholic solution to ethyl pentane-aff-tricarboxyl- 
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ate, colourless liquid, b. p. 184° (corr.)/18 mm., which is converted 
into n-propylsuccinic acid by hydrolysis and subsequent eliming. 
tion of carbon dioxide. Distillation with phosphorus sulphide cop. 
verts the sodium salt of the acid into 3-n-propy/thiophen, colour. 
less liquid, b. p. 160—162° (corr.), D” 0-9733, Di? 0°9716, nm? 1-5057, 
Mp 38°54, Si’ 30°56, mp —n, 0°01438. The corresponding acetyl. 
ated derivative, b. p. 121—132°/22 mm., n> 1°5426, appears to be 
a mixture of isomerides, which, however, cannot be separated } 
fractionation ; the crude oxime obtained from it melts indefinitely 
at 46—59°, but after repeated crystallisation yields a fraction of 
sharp melting point, 108°. The p-nitrophenylhydrazone forms 
brownish-red needles, m. p. 171° (corr.). 

The 2-substituted thiophens give a reddish-brown coloration 
when warmed with isatin and concentrated sulphuric acid, whereas 
the 3-derivatives yield dark blue dyes. Further, if a trace of the 
substituted thiophen is added to an ice-cold solution of phenanthra. 
quinone in glacial acetic acid, and concentrated sulphuric acid is 
cautiously added, an intensely cherry-red ring is formed at the 
junction of the two liquids in the case of the 2-derivatives, whilst 
with the 3-compounds an olive-green ring is obtained. H. W. 


Extractive Substances of Muscular Tissue. XX. 
Carnosine and its Compounds. I. A. Smoropincev (Russ. 
Physiol. J., 1919, 2, 285—297).—Descriptions are given of carnosine 
and its methods of extraction, and also of the known derivatives of 
carnosine, the following being now described for the first time. 
The sulphate, (CjH,,O,N,)o,H,SO,, decomposes at 238—240°, the 
orthophosphate at 205—207°, the metaphosphate at 200—203°, the 
todate at 188—190°, and the ovzalate, (CjH,,0O,N,)o,C.H.O,, at 
216—218°. The phosphotungstate, 

(C,H,,0;N,).,12WO,,P,0,,16H.0, 
is very slightly soluble in water, turns blue in the light, and 
remains undecomposed at 250°. The phenylcarbamido-derivative, 
C,H,,0,.N,,C,H,;;-NCO(+13H,O or 4Et-OH), decomposes at 
178—180°. 2. BM. F. 


‘A Simple Method of Preparation of Creatine from Meat 
Extract. H. Sreupen (Zeitsch. physiol. Chem., 1921, 112, 53—54), 
—The creatine is extracted from Liebig’s meat extract with abso- 
lute alcohol on a water-bath. It crystallises on removing the alcohol 
by distillation. One kilo. of extract yields 25—30 grams of air-dry 
creatine. 8. 8. Z. 


The Muscarine Question. II. -Muscarine (Synthetic 
Muscarine). Apert B. Weinnacen (Zeitsch. physiol. Chem. 
1920, 112, 13—27).—On the assumption that synthetic muscarine 
is identical with the natural base, but that the difference in the 
pharmacological action is due to the presence of by-products, the 
author has studied the various products resulting, in addition to 
synthetic muscarine, from the action of nitric acid on choline 
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nlatinichloride. Besides the nitrous ester of the double salt, a com- 
yound similar to that described by Ewins, various other substances, 
ineluding trimethylamine, were identified. It is assumed that such 
degradation products may be responsible for the curare-like action 
of “ synthetic muscarine.” Ss. 8S. Z. 


Derivatives of 1:4-Diketones and Semicarbazide. E. E. 
Braise (Compt. rend., 1921, 172, 221—223).—Under the ordinary 
enditions the 1:4-diketones give with semicarbazide simply disemi- 
arbazones, which are, however, readily converted into 1-carbamido- 
pyrroles. The disemicarbazone of acetonylacetone, 

NH,°CO-NH-N:CMe’CH,°CH,°CMe:N:NH-CO:NHp, 

when warmed on a water-bath with formic acid and then an excess 
of water added, yields 1-carbamido-2 :5-dimethylpyrrole, m. p. 245°, 
vhich, when reduced with zinc and hydrochloric acid, gives 2 :5-di- 
nethylpyrroline. 1-Formylamino-2 :5-dimethylpyrrole, m. p. 178°, 
obtained from formylhydrazine and acetonylacetone, is hydrolysed 
by aqueous potassium hydroxide, yielding 1-amino-2:5-dimethyl- 
pyrrole, m. p. 52°, b. p. 109°/21 mm., which with isocyanic acid 
gives the 1-carbamido-2:5-dimethylpyrrole described above. 
|-Acetylamino-2 :5-dimethylpyrrole, m. p. 138—-139°, undergoes a 
emplex decomposition on hydrolysis. W. G. 


Additive Compounds and the Process of Substitution in 
the Benzene Ring. V. Organic Molecular Compounds. 
M. Grua, A. Marcetuino, and A. Curti (Gazzetta, 1920, 50, 
ii, 300—312).—s-Trinitroanisole and piperidine, either directly or 
in aleoholic solution, yield a moderately stable additive compound, 
whilst in alcoholic solution containing sodium carbonate these two 
compounds react, yielding picrylpiperidine (compare Turpin, T., 
1891, 59, 716; Schotten and Schlémann, A., 1892, 354). This reac- 
tion, which is a typical case of replacement in the benzene ring 
resulting from the lability of the methoxy-group of the trinitro- 
anisole, may therefore be regarded as occurring in two phases: the 
frst leads to the formation of the additive compound, and the 
seoond to that of picrylpiperidine, with elimination of methyl 
aleohol. Guye (A., 1910, ii, 699) and Wroczynski and Guye (7bid.) 
have developed the view that all substitution processes are preceded 
by the formation of additive compounds (compare Schmidlin and 
lang, A., 1910, i, 836; 1912, i, 473), and Sudborough and Picton 
(T., 1906, 89, 583) suggest that the intermediate compound is 
quinonoid in character (compare Meisenheimer, A., 1902, i, 795; 
Borsche, A., 1912, i, 180; Borsche and Bahr, A., 1914, i, 28). Ac- 
cording to these views and to Thiele’s theory of partial valencies, 
the reaction between trinitroanisole and piperidine may be inter- 
preted as follows: . 


OMe 0;NHyy 
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Since resolution of the additive compound is difficult and is facili. 
tated by the presence of alkali, the latter probably converts the OH 
into ONa, giving a salt more readily decomposable than the parent 
intermediate compound. 

The s-trinitroanisole—piperidine additive compound, 

C,;H,0,N,,C;H,,N, 
crystallises in pale yellow, prismatic needles, beginning to decom. 
pose at about 281°. 

The action of 1-chloro-2:4-dinitrobenzene on primary aromatic 
amines gives rise to nitro-derivatives of diphenylamine, and the 
equilibria of the binary systems formed of the chlorodinitrobenzene 
and o-nitroaniline, m-nitroaniline, a-naphthylamine, and p-amino- 
acetophenone have been investigated in order to ascertain if inter. 
mediate compounds are formed in these cases. These systems, 
except that formed by m-nitroaniline, give rise to additive con- 
pounds, which must be regarded as the first stage of the reaction 
yielding diphenylamine derivatives. The system 1-chloro-2:4-di- 
nitrobenzene :o-nitroaniline yields an additive compound, m. p. 
about 35°; the eutectic between this compound and the chlorodi- 
nitrobenzene has m. p. 31° and corresponds with 22% of o-nitro- 
aniline, whilst that between the compound and o-nitroaniline has 
m. p. 33°5° and corresponds with 45% of the chlorodinitrobenzene. 
The system 1-chloro-2 : 4-dinitrobenzene—m-nitroaniline shows only 
one eutectic (52% of m-nitroaniline; m. p. 34°3°). The system 
1-chloro-2 :4-dinitrobenzene-a-naphthylamine yields an additive 
compound (1 mol.:1 mol.), m. p. 71°5°, the eutectics between com- 
pound (1) and chlorodinitrobenzene, m. p. 38°, and (2) a-naphthyl- 
amine, m. p. 34°, corresponding with 12% and 77% of the amine. 
The system 1-chloro-2 : 4-dinitrobenzene—p-aminoacetophenone forms 
a labile additive compound (1 mol.:2 mols.), which undergoes dis- 
sociation; the whole system was not examined, since, when the 
amino-compound is in excess, heating brings about the following 
reaction : 

C;H,Cl(NO,).,2CH,*CO-C,H,-NH, = 

CH;°CO-C,H,NH-C,H,(NO,), + CH,*CO-C,H,-NH,,HCI. 
T. H. P. 


6-Methylisatin. (Mite) J, Bonneroy and Jx. Marrivet 
(Compt. rend., 1921, 172, 220—-221).—m-Toluidine condenses with 
mesoxalic esters to give esters of 6-methyldioxindole-3-carboxylic 
acid, which when saponified in the air lose their carboxyl group, 
the dioxindole undergoes oxidation, and an alkali isatate is formed, 
which, when acidified, gives the free isatin. 

An alternative process is to act on m-toluidine with carbon disul- 
phide in the presence of hydrogen peroxide and to treat the result: 
ing di-m-tolylthiocarbamide with potassium cyanide and lead cat- 
bonate in aqueous alcohol. The hydrocyanodi-m-tolylcarbond' 
imide, m. p. 128°, thus obtained, when heated at 40° in benzene 
with aluminium chloride for four hours, yields 6-methylisatin-m- 
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wluidide, m. p. 65—67°, and from this, by the action of boiling 
dilute hydrochloric acid, 6-methylisatin is obtained. This isatin, 
shen treated in acetic acid solution with the technical melt of 
phenylglycine, gives 3(2’)-indoayl-6-methylindole, m. p. 307°. 

W. G. 


Doebner’s Reaction. III. R. Ciusa and G. Zersini (Gazzetia, 
1920, 50, ii, 317—-326).—-1t has been shown previously (A., 1915, 
i, 894, 895) that the action of B-naphthylamine and benzaldehyde 
m pyruvic acid yields a-phenyl-8-naphthacinchonic acid, together 
vith a hydrogenated acid as a secondary product. Such hydrogen- 
ated acids do not represent the sole secondary products of the 
raction, since the use of piperonaldehyde or anisaldehyde in place 
of benzaldehyde results in the formation of the corresponding a-sub- 
tituted tetrahydro-8-naphthacinchonic acids, together with appre- 
dable proportions of methoxy- or methylenedioxy-benzyl-8-naphth- 
yamine. When benzaldehyde is employed, the reaction yields 
benzyl-B-naphthylamine in small proportion, and a compound, 
(,,H,,N)o, m p. 167°, which is regarded as the lower melting 
iomeride of di-8-naphthyldiamino-<derivative of s-dibenzyl, formed, 
along with the benzyl-8-naphthylamine, by the reduction of benzyl- 
idene-B-naphthylamine; the formation of this compound corre- 
gonds with the pinacone reduction of aldehydes effected by mag- 
nsium amalgam (Ciusa and Milani, A., 1914, i, 250). Reduction 


of benzylidene-8-naphthylamine by means of aluminium amalgam 
(Anselmino, A., 1908, i, 259) yields a compound, C,,H.,No, m. p. 
20°, together with a small proportion of a compound, m. p. below 
170°. 

The origin of these hydrogenated compounds is explained by 
assuming the initial formation of a dihydrogenated acid : 


“a CH,:CO-CO,H R:CHO 
\ \ JH, . ’ , ° ro, 7 
| | ‘ 
Nw 


: + 2H,0 
CO,H pa 
CH 


(ompare Simon, A., 1907, i, 241; Simon and Mauguin, A., 1907, 
, 125), this acid then undergoing oxidation and reduction to a 
mixture of cinchonic and tetrahydrocinchonic acids. 
a-Anisyl-8-naphthacinchonic acid (Doebner, A., 1894, i, 26], 
82), obtained by the interaction of anisaldehyde, B-naphthylamine, 
and pyruvic acid, forms a methyl ester, Co,H,,ON-CO,Me, m. p. 
145°, and an ethyl ester, m. p. 97°. The mother liquors from this 
acid yield: (1) a-anisyltetrahydro-8-naphthacinchonic acid, which 
trystallises in small, colourless needles, m. p. 234°, forms a methyl 
a* 2 
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ester, m. p. 144°, and a sodium salt, C,,H,,O,NNa,5H,O, and is oxi. 
dised to a-anisyl-8-naphthacinchonic acid by means of permangan. 
ate; (2) p-methoxybenzyl-8-naphthylamine, which, like the tetr, 
hydrogenated acid, its methyl ester, and its sodium salt, exhibits 
blue fluorescence in alcoholic solution. 

a-3 :4-Methylenedioxyphenyl-8-naphthacinchonic acid (Doebner, 
loc. cit.), prepared from piperonaldehyde, f-naphthylamine, and 
pyruvic acid, forms a sodium salt (+44H,O) and a methyl ester, 
C,,H,,0,NMe, m. p. 170°. The mother liquors from this agi 
yield; (1) the corresponding tetrahydro-acid, C,,H,,O,N, m. p. 233° 
which gives the non-hydrogenated acid when oxidised by perman. 
ganate ; (2) methylenediozy benzyl-B-naphthylamine, 

. C,,H,-NH-CH,°C,H,:0,:CH,, 
which forms pink scales, m. p. 119°, and gives a platinichloride. 
aB-Dinaphthyldiaminodibenzyl, Cy,HogNo, obtained as a second. 
ary product in the interaction of benzaldehyde, B-naphthylamine, 
and pyruvic acid, has m. p, 167°; its isomeride (see above) crystal- 
lises in colourless needles, m. p. 220°. + % 


The Oxidation of Carbazole. Wutiiam Henry Perkin, jun, 
and Stantey Horwoop Tucker (T., 1921, 119, 216—225). 


Condensation of Glycine Anhydride with Aldehydes. 
New Synthesis of </-Phenylalanine and  <i-Tyrosins. 
Taxaoxr Sasaki (Ber., 1921, 54, [B], 163-—-168).—Glycine anhy. 
dride condenses readily with aldehydes to yield 2: 5-diketo-3 :6-i- 
alkylidenepiperazines, which are smoothly reduced and hydrolysed 
in one operation to amino-acids: 


CO-NH 
H,C<y go> CH2 + 2R-CHO > 


. CO:-NH 
RCC Gy 
2 :5-Diketo-3 :6-dibenzylidenepiperazine, pale yellow crystals, 
decomp. 298—300°, when rapidly heated, is obtained in 62% yield 
when a mixture of glycine anhydride, benzaldehyde, anhydrous 
sodium acetate, and acetic anhydride is heated for eight hours at 
120—130°; under these conditions the imino-hydrogen atoms are 
not replaced by the acetyl group. The compound is converted by 
boiling hydriodic acid (D 17) in the presence of red phosphorus 
into dl-phenylalanine, leaflets, decomp. 263—264°, when rapidly 
heated, the yield being 83% of that theoretically possible; it % 
reduced by zinc dust in boiling glacial acetic acid to 2;5-diketo 
3: 6-dibenzylpiperazine, m. p. 290—291°, which may also be pre 
pared by Wiilstitter’s catalytic method, but less advantageously 
on account of the sparing solubility of both initial and final pro 
ducts in the usual media. Similarly, 2 :5-diketo-3 : 6-dianisylident- 
piperazine, decomp. above 300°, is transformed into dl-tyrosine. 
With p-hydroxybenzaldehyde, 3 :6-di-p-acetoxybenzylidence-2 :5-d 
ketopiperazine, yellow crystals, decomp. above 300°, is produced, 


>C:CHR —> 2R-CH,*CH(NH,)*CO,H. 
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shich is likewise transformed into dl-tyrosine by the action of 
iydriodic acid and red phosphorus. H. W. 


Condensation of certain Dipeptide Anhydrides with 
Bnzaldehyde. ‘Taxaox1 Sasaki and Toxups1 Hasuimoro (Ber., 
01, 54, [B], 168—171).—The behaviour of dipeptide anhydrides 
which one component is the glycyl group, towards benzaldehyde 
ys been investigated ; as was to be expected, it is found that the 
endensation involves the introduction of a single benzylidene group 
into the molecule (compare ag abstract). Simultaneously, 
me or more acetyl groups are introduced, and, since it has been 
own that the glycyl imino-group is nct affected under the experi- 
nental conditions adopted, it follows that acetylation must occur 
it the second component of the molecule. Unfortunately, optically 
utive dipeptide anhydrides become almost or completely racemised 
during the process. 

dl-Glycylalanylanhydride, benzaldehyde, sodium acetate, and 
wtic anhydride give 2:5-diketo-l-acetyl-3-benzylidene-6-methyl- 
siperazine, MeHC< OO p> C:CHPh, m. p. 163—164°; simi- 
rly, dl-glycyl-leucylanhydride gives 2 :5-diketo-l-acetyl-3-benzyl- 
idene-6-isobutyl piperazine, m. p. 152—153°, whilst glycyl-l-tyrosine 
whydride yields 2 : 5 - diketo-1-acetyl-2-benzylidene-6-p-acetory- 
benzylpiperazine, m. p. 153—154°. H. W. 


[Derivatives of Hydrosulphamine.] A Correction. A. Binz 
ad E. Honzapren (Ber., 1921, 54, [B], 178. Compare this vol., 
i, 30)—Azosulphimearbohydrosulphide, benzenylazosulphimcarbo- 


uilide, PheC<N'S>C-NHPh (Tiemann, A., 1891, 557), and di- 


benzenylazosulphime (von Hofmann and Gabriel, A., 1892, 1109) 
must be considered as derivatives of hydrosulphamine. The dis- 
wvery of benzisothiazole is due to Gabriel and Posner, and not to 
Bamberger, as erroneously given. H. W. 


p-isoNitriloazobenzene [p-Carbylaminoazobenzene.| M. 
PassertNni (Gazzetta, 1920, 50, ii, 340—-344).—_When heated in alco- 
holi¢ (about 80%) solution with chloroform and sodium hydroxide, 
paminoazobenzene, like other primary amines, is converted into the 
corresponding carbylamine in about 80% yield. 

p-Carbylaminoazobenzene, NPh:N-C,H,:N:C, crystallises in mam- 
nillary masses of slender, yellow needles, which begin to turn 
brown at 106°, m. p. 110°. It is more stable than many other 
tatbylamines, but yields carbon monoxide and p-aminoazobenzene 
vhen boiled with a mineral acid. When boiled with concentrated 
acetic acid it gives acetyl-p-aminoazobenzene (compare Schultz, A., 
1884, 902), and by boiling aqueous oxalic acid (compare Guillemard, 
A., 1908, i, 718) it is converted into formyl-p-aminoazobenzene (com- 
pare Betti, A., 1898, i, 656). When oxidised in ethereal solution 
by means of yellow mercuric oxide it yields a mixture of amorphous 
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substances, from which the expected p-carbimidoazobenzene (com. 
pare Gautier, Ann. Chim. Phys., 1869, [iv], 17, 203) could not be 
isolated ; in wet ether, however, this oxidation causes evolution of 
carbon dioxide and formation of 4:4/-carbamidoazobenzene 
(NPh:N-C,H,*NH),CO (compare Berju, A., 1884, 1148). Oxida. 
tion of p-carbylaminoazobenzene in acetone solution by means of 
hydrogen peroxide gave no result. Treatment with peracetic acid 
in acetone solution yields: (1) a compound crystallising in shining, 
ochre-yellow scales, m. p. 270—280°; (2) a compound forming shin. 
ing, orange-yellow prisms, m. p. 195—198°; and (3) as principal 
product, a compound crystallising in refractive, yellow plates, m. p. 
147—148°; to none of these three has a formula been assigned. A 
solution of p-carbylaminoazobenzene in the minimal proportion of 
benzaldehyde gradually deposits an additive compound of 2 mols 
of the aldehyde to 1 mol. of the carbylamine, this forming pale 
yellow crystals, m. p. 222—-223°. Similarly, salicylaldehyde fur- 
nishes a crystalline compound, m. p. about 150° (crude). These 
investigations are to be completed. T. H. P. 


Substituted Quaternary Azonium Compounds containing 
an Asymmetric Nitrogen Atom. IV. Additive Compounds 
of Thiocarbamide with Azonium Iodides. Bawa Karr 
Sineu and Mrrr Lat (T., 1921, 119, 210—211). 


Arylazoglyoxalinecarboxylic Acids. Koperr  Georcr 
Farcuer (T., 1921, 119, 158—164). 


Aromatic Nitro-derivatives. XII. Action of s.-Phenyl- 
methylhydrazine on f- and ,-Trinitrotoluenes. M. Giv 
(Gazzetta, 1920, 50, ii, 327—330. Compare A., 1920, i, 100).—By 
the interaction of as.-phenylmethylhydrazine on s.-trinitroanisole, 
the author obtained 2:4:6-trinitro-.V/-methylhydrazobenzene (A. 
1920, i, 99), which is isomeric with the compound obtained by Knorr 
and Weidel (A., 1909, i, 965) from s.-phenylmethylhydrazine and 
picryl chloride. The author has now studied the action of as.-phenyl- 
methylhydrazine on 2:3:4- and 3:4:6-trinitrotoluenes, in which, 
according to the results of Hepp (A., 1883, 315) and Will (A., 1914, 
i, 509), the nitro-group in the meta-position to the methyl group 
is readily substituted ; these reactions yield the substituted hydrazo- 
compounds, which are orange-yellow and are somewhat more stable 
than the corresponding hydrazo-compounds, and melt without 
decomposition. 

a-Phenyl -B-2 : 4 -dinitro-m-tolyl-a-methylhydrazine (annexed 

formula), obtained from 2:3: 4-trinitre 

Me NO, toluene and as.-phenylmethylhydrazine, 
iti” NH-NMePh forms orange-yellow prisms, m. p. 147°, 
—' 9 . and gives a dark yellow coloration with 

NO, concentrated sulphuric acid and a green 
coloration changing to reddish-brow) 
when its alcoholic solution is treated with an alkali. 
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a-Phenyl - B - 4:6 - dinitro-m-tolyl-a-methylhydrazine (annexed 
formula), obtained from 3 :4 :6-trinitro- 
toluene and as.-phenylmethylhydrazine, 
forms shining, orange-yellow, prismatic 
plates, m. p. 141°, and gives a yellowish- 
brown coloration with concentrated sul- 
phuric acid and a reddish-brown colora- 
tio when treated in alcoholic solution with an alkali. 

The compound, m. p. 150° (decomp.), regarded by the author as 
a benztriazole derivative (A., 1920, i, 100), may be identical with 
the compound decomposing at 110—176° described by Borsche and 
Fiedler (A., 1913, i, 842). T. H. P. 


Protein Chemistry. I. The Capacity of Combining 
with Iodine and the Constitution of the Proteins. F. Brum 
and E. Strauss (Zeitsch. physiol. Chem., 1921, 112, 111—166).— 
From a number of experiments carried out in order to study the 
nature of the chemical combination of iodine with the proteins, 
the following conclusions are derived: Iodine entering into com- 
bination with proteins is not attached to the carbon ring only, 
but is also taken up by the imino-groups. The latter iodine is 
easily removed from the compound by reduction with sulphur 
dioxide. The N-iodine was observed to be in a constant relation 
to the C-iodine. In the action of iodine on proteins, substitution 
and oxidation take place, involving the loss of a biuret group and 
alteration in the tryptophan and cystine complexes. In the case 
of partial iodation, the iodated proteins thus obtained con- 
tain C-iodine, but no V-iodine, and do not give the biuret reaction 
on degradation with alkali; the tryptophan and the cystine groups 
are unaltered under these conditions. The introduction of the 
iodine into the molecule, and the heating of the protein after the 
removal of the N-iodine, makes the protein resistant to peptic 
digestion. 8. 8. Z. 


~ \_NH-NMePh 


The Free Amino-groups of the Proteins. III. 
8. Eptpacuer (Zeitsch. physiol. Chem., 1920. 110, 153—155); 
J. Herzte (ibid., 156—157).—A discussion of the results obtained 
by the action of methyl sulphate on proteins. S. S. Z. 


The Free Amino-groups of the Proteins. S. EpLBAcHER 
(Zeitsch. physiol. Chem., 1921, 112, 80—85).—Casein was 
methylated with methyl sulphate, hydrolysed, and the V-methyl 
value determined in the various fractions. The results obtained 
were as follows: W-methyl value of the monoamino-acid frac- 
tion=0; of the histidine-arginine fraction —7°5 ; of the lysine frac- 
tion =73-4. 8. S. Z. 


Limits of the Precipitation of Mucin by Acids and by 
Zinc Salts. L. Desust (Bull."Soc. chim. biol., 1920, 2, 208—210). 
~The mucin employed for this investigation was prepared from 
the sub-maxillary glands of oxen by extraction with 0°5% potassium 
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hydroxide, and acidification of the extract with acetic acid. The 
mucin, after two reprecipitations, was washed with alcohol and 
ether. It contained 13:69% of nitrogen. The precipitation of 
mucin from solution by acids and zinc salts was studied. 


J. C.D. 


Protein Chemistry. II. Iodoglobin. Epuarp Srravss and 
Rupotr Gritzner (Zeitsch. physiol. Chem., 1921, 112, 167—175). 
—Globin was iodated, and it was found that the iodine entered 
the molecule both as C-iodine and N-iodine (see preceding page). 
On reducing the V-iodine with sulphur dioxide and _ treating 
the protein again with iodine, the original iodine value was 
obtained. There was a great inhibition in the peptic action on 
the fully iodated protein. Protection was also observed in the 
C-iodine compound when it was suspended in water after being 
heated. S. 8. Z. 


Hematoporphyrin. V. Wituiam Kosrer (Zeitsch. physiol, 
Chem., 1920, 109, 125—-140).—The dimethyl ester of haemato- 
porphyrin, C,,H,.O,N,, was prepared. It can be extracted with 
ether. The copper salt, C,,;HyO,N,Cu, was obtained as clusters 
of needles by mixing solutions of the ester and of copper sulphate 
in glacial acetic acid. The diethyl ether of hematoporphyrin, 
C,,H,,0,N,Et,,2MeOH, when prepared from chlorohemin by 
treatment with a solution of hydrobromic acid, formed crystals 
from methyl alcohol, m. p. 118—119°, and did not yield an ethyl 
ester, but the diethyl ether, when prepared from 8-bromohzmin, 
in contradistinction to that just described, had no definite melting 
point ; the hydrochloric acid compound crystallised in conglomerates 
of needles. The pure diethyl ether, on treatment with ethyl 
alcohol, even at the boiling point, gave rise to a substance isomeric 
with the di-ether. It is assumed that the di-ether has a betaine- 
like structure. Finally, the pure diethyl ether gave an ethyl ester, 
m. p. 91—93° (not sharp), on treatment with absolute alcohol and 
dry hydrogen chloride for twenty minutes at the ordinary tempera- 
ture. By the action of aniline on the mixture of the dihydro- 
bromide of the hydrobromohematiporphyrin ester, four fractions 
were obtained, which were not hematoporphyrin derivatives, but 
substituted hzemines. 8. 8. Z. 


A ‘‘Coupled ’’ Nucleic Acid from the Pancreas. I. E:an 
HaMMARSTEN (Zeitsch. physiol. Chem., 1920, 1098, 141—165).— 
The author has isolated from the pancreas a nucleic acid which 
is a compound of guanylic acid with a tetranucleotide, and is 
similar to that described by Feulgen (compare this vol., i, 70). It 
was prepared in the following way: the dried pancreas was treated 
with very weak hydrochloric acid (0°06) in the cold, and the 
residue was then extracted with alkali at 0° and precipitated with 
hydrochloric acid. By treating the nuclein solution with caleium 
chloride, the nucleic acid was obtained. From the calcium salt, 
the free acid and the calcium-sodium salt were prepared. The 
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three preparations gave a quotient V/P=1‘88, which corresponds 
with the quotient for a compound consisting of two molecules of 
guanylic acid and one molecule of a tetranucleotide acid. 


8. 8. Z. 


Yeast-Nucleic Acid. S. J. Tuaxnsavuser and P. Sacus (Zeitsch. 
physiol. Chem., 1920, 109, 177-—182).—A reply to Steudel 
and Peiser (this vol., i, 66). Bdéhringer’s yeast-nucleic acid was 
shaken for twenty-four hours with water, the filtrate concentrated 
under dimmished pressure, and boiled with brucine, after which 
it was dissolved in hot aleohol. No precipitate of the brucine salt 
of uridinephosphoric acid was formed. It is therefore concluded 
that the yeast-nucleic acid in question does not contain free 
widinephosphorie acid, and that the barium salt obtained by 
Steudel and Peiser by fractionating the yeast-nucleic acid with 
barium acetate is not that of uridinephosphorie acid. S&S. 8. Z. 


Nuclein Metabolism. X. The Deamidisation of Tri- 
phosphonucleic Acid. 8S. J. Tuannnauser and P. Nacus 
(Zeitsch. physiol. Chem., 1921, 112, 187—192).—The mixture of 
acids (triphosphonucleic acid and mononucleotides) obtained by 
mild ammoniacal hydrolysis of yeast-nucleic acid was deaminised 
bs treating the mixture, dissolved in acetic acid, with sodium 
hitrite, neutralising, and precipitating with lead acetate. The 
ead compound was decomposed with hydrogen sulphide, filtered, 


she filtrate concentrated in a vacuum, and precipitated with 


alcohol. By treatment with brucine and fractional crystallisation, 
two crops of crystals were obtained melting at 189—190° and 
194—195° respectively, but these gave on analysis identical figures 
corresponding with those required for the brucine salt of a deamino- 
triphosphonucleic acid. The pure triphosphonucleic acid was 
deaminised in the above way, and the brucine salt prepared from 
it melted at 185°. The adenosine phosphoric acid could not be 
deaminised without being decomposed. 8. 8. Z. 


The Demonstration of Pyrrole Compounds in the Pro- 
teins. N. Troensecaarp (Zeitsch. physiol. Chem., 1921, 112, 
86—103).—The author advances a theory that the protein molecule 
iscomposed mostly of heterocyclic compounds, and in substantiation 
of it has endeavoured to demonstrate the presence of pyrrole sub- 
stances in gliadin and gelatin. To avoid the decomposition of the 
pyrrole compounds, the author did not use solvents which contained 
water, and, further, stabilised the pyrrole groups by introducing 
an acid radicle. ‘The gliadin was dissolved in methyl-alcoholic 
potassium hydroxide which was free from water. It was then 
leutralised, concentrated in a vacuum, and acetylated with 
anhydrous sodium acetate and acetic anhydride. The acetylated 
product was dissolved in anhydrous acetic acid and treated with 
glacial acetic acid-hydrogen iodide on the water-bath. No melanin 
vas formed. The pyrrole compounds were obtained by distilla- 
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tion with superheated steam. The dry gelatin was dissolved jn 
anhydrous methyl-alcoholic potassium hydroxide, neutralised with 
acetic acid, treated with amyl alcohol, the methyl alcohol removed 
by distillation, and the pasty residue treated with amyl alcohol 
and sodium, and then with carbon dioxide, and, after adding 
water, extracted with ether. The latter and the amy] alcohol were 
then distilled off, leaving the pyrrole substances behind. 
S. 8. Z. 


The Preparation of Highly Active Saccharase (Invertase) 
Preparations. II. Otor Svanpera (Zertsch. physiol. Chem, 
1920, 109, 65—98. Compare A., 1920, i, 689, 896).—Highly 
active saccharase preparations were made by autolysing yeast sub- 
mitted to a preliminary treatment, extracting the yeast residues 
with water, and fractionating with alcohol. Protein was removed 
from the enzyme solutions thus obtained by treatment with kaolin, 
Such saccharase solution passed through a Chamberland filter and 
a collodion membrane. By dialysis, a purer preparation was 
obtained, and a loss of 50% of the enzyme was incurred in this 
manipulation. The nitrogen content of the preparation, however, 
fell from 4% to 1°2%. S. S. Z. 


Preparation of Highly Active Saccharase (Invertase 


Preparations. IV. O:or Svanuere (Zeitsch. physiol. Chem, 
1921, 112, 104—110).—A separation of saccharase from ed 
gum by filtration through a membrane could not be effected 
This observation coincides with Euler and Fodor’s assumption tha! 
there is a relationship between the two substances. No improve 
ment in the purity of the enzyme was observed when it was filtered 
through the membrane instead of being dialysed. S. 8. Z. 


Toxic Actions in Enzymic Processes. IV. Electro. 
motive Measurements of the Combination of Silver and 
Copper with Saccharase and other Organic Compounds. 
H. von Evuter and Otor Svanpera (Fermentforsch., 1920, 4, 
142—-183; from Chem. Zentr., 1921, i, 154. Compare A., 1920, 
i, 689; this vol., i, 68, 81).—It has been shown previously that 
silver becomes de-ionised by the formation of complex compounds 
with saccharase. Numerous substances have now been compara 
tively examined electrometrically in order to ascertain whether any 
of them possesses an approximately similar affinity for silver ions. 
This is found to be the case with egg-albumin (Sédrensen), cysteine, 
and a nucleic acid, so that it would appear that the action of the 
saccharase molecule is due to the presence of the SH group and the 
components of the nucleic acid; it is shown that these have much 
less affinity for the cupric than for the silver ion, and the lower 
toxicity of copper salts towards saccharase is thereby explained. 

The paper concludes with a summary of the results described in 
the four communications. H. 
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The Direct Synthesis of Carbamide by Urease. Tu. J. 
fF, Marraar (Rec. trav. chim., 1921, 40, 65—66); H. P. Baren- 


moved # pescut (ibid., 66).—Polemical. A continuation of the discussion on 
cohol his subject, see A., 1920, i, 537, 826. W. G. 
adding 
| were 
2. 
rtase) Physiological Chemistry. 
Chem,, 
lighly 
t sub: The Mechanism of the Toxic Action of Aromatic Nitro- 
sidues § compounds. The Respiration Problem of Animal and 
noved # plant Cells. Werner Lipscurrz (Zettsch. physiol. Chem., 1920, 
aolin. 109, 189-—-258).—-Living cells in the process of respiration remove 
rand BH ite oxygen from nitro-compounds and reduce them to hydroxyl- 
| Wa @ amine compounds. In contradistinction to the nitro-compounds, 
\ this Hf these substances are powerful blood toxins. They change hemo- 
r% globin into methemoglobin. Experiments instituted with the object 
of elucidating the mechanism of the reaction are described. 

’ 8. 8. Z. 
tase 
hem. The Prosthetic Group of Blood Pigments. II. The 
yeas Influence of Age on the Blood Pigment. Witiiam Kisrer 
se (Biochem. Zeitsch., 1920, 109, 117—-124)——-Hzemin was prepared 
tha! @ from the blood of an old horse and from that of an old bullock. 
rove @ The mono- and di-methyl and the ethy!] esters were prepared. The 
tere’ @ hemins from the old animals resembled one another in one main 
4. point, namely, that one of the carboxyl groups did not react with 

hydroxylamine, which suggests that they did not contain the ferri- 

ttro: # chloride group. 8. 8. Z. 
and 
nds, Detection of Formic Acid in Human Blood. WILHELM 
, = Stepp (Zeitsch. physiol. Chem., 1920, 109, 99—107).—Formic acid 
1920, B was detected in the blood of normal individuals and patients suffer- 
bac ing from nephritis. In the blood of diabetics, formic acid was 


found in some cases, but not in others. One of the negative results 


ara HB was given by the blood of a diabetic patient with the highest sugar 
4") § content. This suggests that the formic acid is not formed as an 
ons: § artificial product from the sugar in the blood during the estima- 
ro tion, but is actually present there before it is manipulated. The 


mereuric chloride and Fenton and Sisson’s methods for the detec- 
tion of formic acid were used. 8. 8. Z. 


Physiological Significance of Formic Acid. A. Stosse 
(Bull. Soe. chim. biol., 1920, 2, 150—156).—Estimations of formic 
acid in urine and blood indicate that this substance represents a 
definite stage in the katabolism of many substances. J.C. D 


i. 204 ABSTRACTS OF CHEMICAL PAPERS. 


A Comparison of the Action of Benzene and cyclo. 
Hexane on the Formed Elements of the Blood. L. Lavuyoy 
and M. Ltyy-Bruut (Bull. Soc. chim. biol., 1920, 2, 145—-149)— 
cycloHexane is some three times less toxic than benzene, and does 
not show the leucotoxic action so characteristic of the latter sub. 
stance. J.C. D. 


Arrest of Glycolysis {in Blood] by a Mixture of Sodium 
Fluoride and Monopotassium Phosphate. L. Amsarp (Bul, 
Soc. chim. biol., 1920, 2, 202—203).—-The author advises the use 
of a mixture of 1 part of sodium fluoride and 2 parts of potassium 
dihydrogen phosphate in the proportion of 15 grams per litre of 
blood. J. C.D. 


Estimation of Carbon Monoxide in the Blood, and 
Determination of the Maximum Absorption of Carbon 
Monoxide by the Blood. Maurice Nictovx (Bull. Soc. chim, 
biol., 1920, 2, 171—179).--The method and apparatus are described 
in detail. The carbon monoxide is converted into carbon dioxide 
by explosion with oxygen, and estimated as such. Blood —— 
with carbon monoxide took up from 25°55 to 23°45 vols. %, and 
when submitted io the action of a mixture of carbon monoxide 
and 5% of nitrogen the percentage volume of the former gas taken 
up by the blood was found to be from 23°5 to 21°5. J. C. D. 


Action of Glycerol. II. Action of Glycerol on the 
Blood. Irato Simon (Arch, Farm. sper. Sci. aff., 1920, 30, 53—64, 
77—80, 81—96, 102—-112. Compare A., 1916, i, 448).—Subeutane- 
ous injection into rabbits of a single quantity of glycerol sufficient 
to produce hemoglobinuria causes modifications of the blood similar 
to those resulting from the withdrawal of a considerable amount of 
blood. Repeated injections at short intervals of smaller quantities 
give rise to irritation of the lymphatic tissue, in addition to the 
effects of repeated small withdrawals of blood and to the entry into 
circulation of substances derived from the destruction of the red 
corpuscles and elements of the subcutaneous tissue. T. HF. 


Colloidal Chemical Action of Salts of the Alkali Metals 
on the Process of Phagocytosis. W. Rapsma (Arch. Néerland 
physiol., 1920, 4, 197—-215).—The effect is a lyotropic action on the 
membrane of the leucocyte, and does not depend on the formation 
of protein ions, or on an action on the interior of the leucocyte. 
For anions the intensity of phagocytosis diminishes in the order 
Cl, ClO,, Br, NO,, I, CNS, and for kations in the order Na, K, Rb, 
Cs, Li. G. B. 


Serologic Behaviour of Different Races of Ameba. 
W. von Scuuckmann (Arb. Gesundh.-Amt., 1920, 52, 133—162; 
from Chem, Zentr., 1921, i, 111).—Breeding experiments, morpho 
logical and cultural behaviour, and immunising experiments are 


dese! 
logo’ 
clott 
man 
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described. The action of an amebic immune serum on a homo- 


yclo. logous race of amcebze is accompanied by a more or less pronounced 
UNOY dotting of the now immobile amebe, which, however, is not per- 
a) — manent, since mobility is recovered gradually. The flagellate forms 
oes produced by certain races of amcebe are also specifically influenced 
sub- 9 iy an immune serum prepared with the corresponding amcebe. 
a 5° H. W. 
ium J Influence of Bile and Bile Salts on the Most Important 
Bull, Digestive Ferments. J. Temminck Grott (Ned. Tijdschr. 
USS BH eneesihunde, 1920, 64, 1157—1168; from Chem. Zentr., 1920, 
—_ iii, 935—936).—In order to eliminate the -effects due to varying 
© ol & alkalinity, a phosphate buffer mixture giving a constant P, was 
D. added to the solutions containing bile and to the control solutions. 
q & Pancreas amylase becomes increasingly activated by bile in concen- 
a trations of 0°06% to 6% Saliva amylase is activated by very slight 
"om concentrations of bile (about 0°1%); in medium concentration the 
‘bed latter is without effect, but exerts a restrictive action if present to 
ait the extent of more than 5%. It does not appear to influence the 
ate] y *tion of the lipases on solutions of triacetin or monobutyrin. The 
oad marked acceleration of the fission of oils seems to depend on the 
cide fy Petter emulsification of the latter in the presence of bile salts. Pro- 
ken fy ‘eases and pepsin do not act on fibrins if Py is smaller than 3°1; 
) bile therefore has a restrictive action. 
[With C. N. van per Muer.|—In the case of trypsins, bile does 
the § ct appear to have any direct influence on the fermentative fission 
64, of amino-acids, which, however, it accelerates by altering the coagu- 
ine. @ lated proteins. H. W. 
se Activity of the Kidneys and Acidic Basic Equilibrium. 
tof lt: Nacavama (Amer. J. Physiol., 1920, 51, 434—448; from 
om Chem. Zentr., 1921, i, 52)—The amount of urea eliminated in an 
the @ hour divided by the quantity present in 100 c.c. of blood was esti- 
nto @ mated for fifteen rabbits after administration of 5 grams of urea. 


Control experiments were made with solutions containing 0°5 gram 
NaH,PO,,4H,O and 2°32 grams Na,HPO,,2H,O (p,=7°48) and 
3 grams NaH.PO,,4H,O and 2-81 grams Na,.HPO,,2H.O in water 
(35 grams in either case). Elimination of urea was diminished by 
the acid phosphate, and the carbon dioxide content of the plasma 
was lower. Slight increase of the latter was observed with alkaline 
phosphate and the activity of the kidneys was normal. Administra- 
tion of sodium hydrogen carbonate, which sensibly increased the 
carbon dioxide, caused a very slight decrease in the elimination of 


urea. H. W. 


Elimination of Urea and of Phosphates by the Kidneys. 
T. Nacayama (Amer. Journ. Physiol., 1920, 51, 449—453; from 
Chem. Zentr., 1921, i, 52. Compare preceding abstract).—The 
simultaneous presence of a neutral mixture of phosphates increases 
the elimination of urea by the kidneys. H. W. 
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An Investigation of the Fats of the Gonads of Rhizostoma 
Cuvieri. Frurx Havurowitz (Zeiisch. physiol. Chem., 1920, 112, 
28—37).—The gonads were dehydrated with ammonium sulphate 
and extracted with 96% alcohol and with ether. On removing the 
solvent the fat was obtained which formed about 9°4% by weight of 
the original material. The fat gave the following figures: 
D 0°9606; acid number, 52°2; saponification number, 1907; 
Hehner’s number, 83°7; iodine number, 110°4; Reichert-Meiss| 
number, 2°6; neutralising number for the water-soluble acids of 
5 grams, 60°0. The fat contained 0°542% of nitrogen, 0°335% of 
phosphorus, and 2°87% of chlorine. Bromine, iodine, and sulphur 
were absent; the unsaponifiable portion was 2°9% of the total fat. 
Hydrocarbons were absent. The presence of cholesterol and cety] 
alcohol was established. Amongst the fatty acids formic, n-octoic, 
myristic, palmitic, and linolic were identified; oleic and hydroxy- 
fatty acids were absent. In the unsaponifiable portion, choline, 
trimethylamine, and phosphoric acid in the free condition, as well 
as in combination with organic compounds, were found. §&. S$. Z. 


Is Selenium Present in the Animal and the Plant 
Organisms ?_ R. Frirscn (Zettsch. physiol. Chem., 1920, 109, 


186—188).—Polemical. A reply to Gassmann, A., 1918, ii, 309. 
8. S. Z. 


Normal Thiocyanate Content of the Body. L. Curt 
(J. Soc. Pharm. Bordeaux, 1920, 58, 20—54; from Chem. Zentr,, 
1921, i, 100).—The author finds that the following amounts, caleu- 
lated as thiocyanic acid, are present; in the saliva (10 samples), 
17-3—217 mg.; in urine (10 samples), 0—6°59 mg. ; in gastric juice 
(1 sample), 7°08 mg. per litre. The substance is not present in pan- 
creatic juice, milk, or blood, but in a case of carbon monoxide 
poisoning 12°39 mg. were found in the latter. H. W. 


The Urinary Elimination of the Hydrochloride ao 
Diethylaminoethyl »-Aminobenzoate (Novocaine, Syncaine, 
etc.). KR. Turevtin (J. Pharm. Chim., 1920, [vii], 22, 463—466). 
—After intramuscular injection of syncaine hydrochloride into 4 
rabbit it was possible to detect both syncaine itself and its products 
of hydrolysis, p-aminobenzoic acid and diethylaminoethy] alcohol, in 
the urine during the succeeding twenty-four hours. During the 
three days following the injection there was an increase in the 
amino-acids and ammonia excreted in the urine. W. G. 


Substances which Form Acetone in Urine and the 
so-called Physiological Acetonuria. Emiio Pirrarelll 
(Rif. med., 1920, 36, 303—306; from Chem. Zentr., 1921, 
i, 111—112).—A substance is present in urine which combines with 
acetone and thus masks the presence of the latter. The existence of 
this substance explains the negative result of the acetone test ina 
urine which yielded acetone when distilled. Free acetone is never 
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present in urine, which, however, contains a substance yielding 
xetone. A physiological acetonuria, in the sense that every 
yine contains minimal amounts of acetone, is not existent. 


H. W. 


The Behaviour of some Pyrimidine Derivatives contain- 
ing Sulphur in the Animal Organism. R. Freise (Zettsch. 
physiol. Chem., 1920, 112, 45—52).—On feeding thiouramil and 
the ammonium salt of thio-y-uric acid to dogs, a part of these 
empounds goes through the organism unchanged, whilst the other 
prt is degraded, with the removal of the SH group. In the case 
of the thiouramil, about 49% of the substance undergoes cleavage 
during the passage, of which about a half is excreted as neutral 
sulphur, whilst the remainder leaves the body as sulphates. About 
86% of the thio-y-uric acid is degraded in the organism, of which 


14% is excreted as neutral sulphur and the remainder as sulphates. 
8. 8. Z. 


The Toxicity and Skin Irritant Effect of certain Deriv- 
atives of 86’-Dichlorodiethyl Sulphide. E. K. Marsna ct, jun., and 
Joan W. Witutams (J. Pharm. Expt. Ther., 1920, 16, 259—272). 
—A number of these substances were tested on mice for toxicity, 
aid the results indicate that the compounds containing halogens 
are the most toxic, and those containing aliphatic radicles in place 
of the chlorine are more toxic than those containing aromatic 
uuclei. The sulphones are more toxic than the corresponding 
silphides. Other relative toxicities are recorded. 

The toxicity of B8’-dichlorodiethylsulphoxide and B§’/-dichloro- 
diethylsulphone, whilst of the same magnitude for mice, is 
markedly different for unicellular organisms, the latter being a 
hundred times more toxic than the former. 

The solubilities of certain of the derivatives in water and xylene, 
as well as their rapidity of hydrolysis to yield an acid, have been 
determined. An attempt to correlate these results with the 
physiological action of the substances indicates that the theory of 
tracellular acid production by the action of mustard gas is 
probably correct. J.C. D. 


Chemistry of Vegetable Physiology and Agriculture. 


Simple Method for the Automatic Registration of Pro- 
duction of Gas by Bacteria in Cultures and of the 
Absorption of Oxygen by Aerobic Bacteria which do not 
form Gas. ALEXANDER FLEemina and Francis J. CLEMENGER (Brit. 
J. Expt. Path., 1920, 1, 66—69; from Chem. Zentr., 1921, 
!, 98—99).—In the case of anaerobic cultures, the mixture is 


i. 208 ABSTRACTS OF CHEMICAL PAPERS. 


placed in a test-tube and covered with a layer of molten vaselin 
(4 parts) and paraffin (1 part). The latter subsequently solidifies, 
but prior to this there is inserted in the middle of it a small wooden 
disk, which is attached by a thread to the self-recording instrument, 
Evolution of gas lifts the parafiin plug, the movement of which is 
automatically recorded. ‘The amount of carbon dioxide in the 
gaseous mixture can be estimated by absorption of the latter by 
sodium or potassium hydroxide solution. Similarly, if the plug is 
placed in the tube in such a manner that a column of air is left 
above the culture medium, it is possible to measure accurately the 
absorption of oxygen in the case of aerobic cultures by the descent 
of the plug in the tube. H. W. 


Influence of the Reaction of Media and of the Presence 
of Buffer Salts on the Metabolism of Bacteria. C. G. L. 
Wotr (Brit. J, Expt. Path., 1920, 1, 288—309).—Two per cent, 
disodium hydrogen phosphate in glucose peptwne inhibits or delays 
gas production by Bacillus coli, B. welchui, B. sporogenes, B. histo- 
lyticus, and Vibrion septique. The effect on the nitrogen meta- 
bolism is not pronounced. In the case of the saccharolytic 
organisms, the acid production is increased in the presence of buffer 
salts. Sodium phosphate increases the potency and stability of 
the toxin formed by V. septique. Potassium hydrogen phthalate 
and sodium pyrophosphate were also examined. The latter salt 
has not been previously used for this purpose; it may change by 


acids either to the orthophosphate or to the disodium dihydrogen 
pyrophosphate; its buffer action probably depends on the latter 
change. G. B, 


Nitrogen Fixation by Cowpeas and Nodule Bacteria. 
Avsert L. WaitTine and Warren R. Scnoonover (Soil Sez., 1920, 
10, 411—420).—The earliest date at which nitrogen fixation was 
detected in inoculated cowpeas grown in purified nitrogen-free 
sand was nine days after planting. The progress of nitrogen 
fixation was related to the development of the plant. The more 
rapidly the plant grew, the greater was the rate of increase of 
nitrogen fixed. A rapid increase occurred soon after the time of 
development of the third leaf (first real leaf), which was about 
nineteen days after planting, and by the twenty-sixth day the 
nitrogen fixed was three times that contained in the seeds planted. 


W. G. 


Influence of Luminous Radiations on Azotobacter. 
E. Kayser (Compt. rend., 1921, 172, 183—185. Compare this 
vol., i, 79)—A comparison of the influence of light of different 
colours on the third and sixth generations of Azotobacter. The 
total quantity of nitrogen fixed is always greater with the third 
generation, but considerable variations are shown, according to the 
colour of the radiation. The amount of nitrogen fixed per unt 
of carbohydrate decomposed is a minimum in yellow light. Except 
in blue light, the proportion of dextrose destroyed is always higher 
for the third generation. W. G. 
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Oligodynamy of Silver. III. R. Dorrr (Biochem. Zeitsch., 
921, 118, 58—69. Compare A., 1920, 793, 794).—Silver inacti- 
uted by heating to red heat regains its oligodynamic activity 
shen exposed to the atmosphere. If it is placed in melted 
wraffin, this regeneration does not take place. The oligodynamic 
tio is due to the formation of soluble silver compounds on 
he surface of the metal through atmospheric oxidation. A cer- 
in surface of silver imparts a definite oligodynamic action to 
, volume of water, and this action diminishes owing to the fact 
hat the soluble substances on the surface diffuse, and only by 
ihe introduction of a piece of silver with a surface covered with 
the soluble substances can the oligodynamic action be renewed. 
The metallic silver evidently does not go into solution. Typhoid, 
yratyphoid-A, and paratyphoid-2 bacilli form colonies on agar 
vlates at a certain distance from the silver, and behave under 
these conditions almost like ZB. coli. On the addition of lactose, on 
the other hand, the difference in the distance is more marked in the 
ase of B. coli, and the author utilised this phenomenon to isolate 
3. coli from a mixture of the organisms. In some instances the 
author has also succeeded in suppressing the growth of B. coli in 
the mixture by means of the oligodynamic action of silver in a 
fuid medium, but this needs further investigation. S. S. Z. 


The Chemical Mechanism of the Assimilation of Carbon 
Dioxide by Green Plants. P. Mazi (Compt. vend., 1921, 172, 
13-175. Compare this vol., i, 151).—On the assumption that 
lydroxylamine is an intermediate product in the reversible con- 
version of nitric acid to ammonia, and thus formed in plants, the 
author proposes the following mechanism of the assimilation 
process. The hydroxylamine, acting as a base, fixes carbon 
dioxide, giving a compound, CO.,NH,-OH, which may decompose 
as follows, 2CO,,NH,*OH = OH-CH,CHO + 11NO,, and both these 
empounds have been obtained from leaves of different plants. 
The glycollaldehyde may undergo reduction to give acetaldehyde, 
irom which lactaldehyde may be obtained, 

CH,-CHO + CO,.NH,-OH =CH,:C4(OH)-CHO + NH,-OH, 

nd from these other compounds may be built up. All these 
changes will derive their necessary energy from the process of 
respiration. For the processes of nitrification, the author con- 
tives the changes 2CO,,NH,,OH=OH-CH.°"CHO+ HNO, and 

6HNO, + 2H.0 + 2C0, + 0, —> 2C0,,NH,°OH + 4HNO, + 0, 

— 6HNO,+ OH:-CH,:CHO. 
W. G. 


Action of Neutral Salts on the Resistance to Acids, 
rermeability, and Life of Protoplasts. Wupar Brenner (Ber. 
leut. bot. Ges., 1920, 88, 277—285).—The experiments here 
escribed were carried out with the epidermal and hypodermal 
‘lls of the leaves of the ordinary red cabbage, the anthocyanin 
f which served as indicator. As a criterion of the life of the 
ells, use was made of their ability to undergo normal plasmolysis 
ot deplasmolysis. Solutions were prepared of sodium chloride, 
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potassium nitrate, chloride and sulphate, magnesium nitrate, 
chloride and sulphate, and calcium nitrate and chloride of such 
concentrations as to produce equally strong plasmolysis. After 
immersion in these solutions of the sections for twenty minutes, the 
plasmolysis having then reached its maximum, the sections were 
immersed for four hours in the same salt solutions containip 
hydrochloric acid in concentrations varying from 0°01 to 0-0005 
mol. Deplasmolysis was then carried out in salt solutions of one. 
half and one-quarter the original concentration, and finally in 
water. In the magnesium sulphate and calcium chloride solutions, 
the concentration of hydrochloric acid withstood by the protoplasts 
was 0°004 mol., and in the sodium chloride and magnesium nitrate 
solutions 0-001 mol. Measurements of the hydrogen-ion concen. 
trations of the solutions concerned show that in presence of calcium 
chloride, magnesium chloride, calcium nitrate, and _ potassium 
chloride, the protoplasts are able to resist 6, 3°5, 2, and 1°5 times, 
respectively, as many hydrogen ions as in absence of these salts. 
The toxicity of the hydrogen ions is not influenced by the presence 
of sodium chloride, magnesium nitrate or sulphate, or potassium 
nitrate. Noteworthy is the observation that addition of potassium 
sulphate appears to raise the toxicity of hydrochloric acid to 
double that conditioned by the hydrogen-ion concentration; for 
this, no explanation is advanced. 

The change of colour, indicating penetration of hydrochloric 
acid into the cells, appears in very different times and with very 
different concentrations of acid, according to whether the salt 
influences the toxicity of the acid or not; the penetration is 
intimately connected with the activity of the hydrogen ions. The 
permeability of the plasma for the natural colouring matter of the 
cell is, however, in many cases very markedly influenced by neutral 
salts. 

As regards the life of the protoplasts, magnesium salts, particu- 
larly the nitrate, are highly injurious; salts of the alkali metals 
behave similarly. The cells are, however, extremely tolerant 
towards calcium salts, in presence of which they show themselves 
capable of considerable regulation of the osmotic pressure; this 
phenomenon must be due to absorption and expulsion of the 
calcium salt. In a balanced solution having a composition similar 
to that of sea-water, but of greater concentration, the cells undergo 
rapid plasmolysis, but this disappears in the course of a few days 
and the tissues remain long alive. T. H. P. 


Enzymatic Investigations of certain Green Alga. Kxv 
Sséserc (Fermentforsch., 1920, 4, 97—141; from Chem. Zentr, 
1921, i, 153—154).—The very considerable influence of nutriment 
on the formation of enzymes has been examined at the instances o 
UVlothrix zonata, Cladophora glomerata, Cl. fracta, and Spirogyra. 
Amylase is decreased in culture solutions which contain sucrost, 
lactose, maltose, dextrose, or galactose, but is slightly increased i 
those containing starch, calcium tartrate, or calcium lactate. Potast 
ium chloride or phosphate is without influence. Pretreatment of 


itrate, 
f such 
After 
es, the 
3 Were 
aining 
00005 
f one- 
lly in 
ations, 
»plasts 
itrate 
oncen- 
ilcium 
1ssium 
times, 
salts. 
esence 
issium 
issium 
“id to 
1; for 


hlorie 
| very 
e salt 
ion is 

The 
of the 
eutral 


rticu- 
netals 
lerant 
selves 
; this 
f the 
‘milar 
dergo 
da 

P. 


Kyvt 
entr., 
iment 
ces of 
gyri. 
crose, 
ed in 
otass: 
nt of 


VEGETABLE PHYSIOLOGY AND AGRICULTURE. i, 211 


ihe alge with aleohol (96%) increases the amylase action (the maxi- 
num is attained in three hours after treatment), and a similar effect 
is produced by chloroform. No effect is produced by toluene or 
ihymol. Sunlight, which increases the formation of starch in alge, 
joes not influence the production of amylase. The action is dimin- 
ished by desiccation. Optimum action in a phosphate mixture is 
ibserved at P,,=4—5 in the case of Cl. glomerata. Saccharase is 
iereased in solutions of sucrose, dextrose, or lactose, slightly dimin- 
ished by maltose and galactose, and unaffected by glycerol. Cata- 
se is diminished in activity by pre-treatment with alcohol or by 
the presence of chloroform or toluene, but is increased by drying 


the algee. H. W. 


Photo-synthesis in Marine Alge. I. Fixation of Carbon 
md Nitrogen from Inorganic Sources in Sea Water. 
I. Increase of Alkalinity of Sea Water as a Measure 
of Photo-synthesis. Beysamin Moore, Epwarp WhHuiTttry, 
ad T. ARTHUR WeBsTER (Proc. Roy. Soc., 1921, 92, [B], 51—60). 
The results confirm and amplify those reported for fresh-water 
age (A., 1920, i, 466). Marine alge can fix elemental nitro- 
gn from water, and thus indirectly from air, in the presence of 
sunlight, but not in darkness. The store of bicarbonates of calcium 
and magnesium present in sea water furnishes an abundant source 
of carbon dioxide utilisable for carbon fixation, and as fixation 
proceeds the sea water becomes more alkaline. The limit of alka- 
linity is that at which all bicarbonates have become converted into 
carbonates, and at this point the potential of hydrogen-ion concen- 
tration has fallen below the value P,,=10-%!. In the strong sun- 
shine of spring and summer this degree of alkalinity is sufficient to 
favour increased rapidity of cell division and induce abnormal and 


varying forms. J.C. D. 


Photosynthesis in the Alge Florides. Rryt Wurmssr 
and (Mme) J. Ductaux (Compt. rend., 1920, 171, 1231—1233).— 
The two species examined were Chondrus crispus and Rhodymenia 
palmata, the reddest and the greenest being compared, the velocity 
of assimilation of equal surfaces being measured by the method of 
Osterhout and Haas. Assimilation was most energetic in the indi- 
viduals rich in phycoerythrin. Measurements of the chlorophyll 
and lipochrome content showed that the red specimens contained 
more chlorophyll than the green, but practically the same amount 
of lipochromes. In individuals poor in phycoerythrin the ratio 
chlorophyll /lipochromes was abnormally low. W. G. 


New Source of Santonin. Henry G. Greenisu and Constance 
E. Pearson (Pharm. J., 1921, 106, 2—3).—The leaves of Artemisia 
brevifolia, a plant growing abundantly in Cashmir and Western 
Thibet at an altitude of 9000 to 14,000 feet, yield about 1% of 
santonin. W. P. S. 
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The Globulin of the Cohune Nut, Aftalea Cohune. 
Cart O. Jouns and C. E. F. Gersporrr (J. Biol. Chem., 1920, 46, 
57-—-67).—The globulin from this nut resembles the globulin of the 
coconut. Analyses of the amino-acids present indicate that the per- 
centages of arginine and lysine are high. Tryptophan is also 
present. J. C. D. 


Mustard Seeds and Substitutes. I. Chinese Colza, 
Brassica campestris chinoleifera, Viehoever). Arno 
VieHoEveR, JosepH F. Cievencer, and Crare Onin Ewine (J. 
Agric. Research, 1920, 20, 117—140).—A botanical and chemical 
study of seeds of Brassica campestris chinoleifera, Viehoever, sold as 
mustard seed. The volatile oil obtained from these seeds was identi- 
fied as crotonylthiocarbimide, which is not a suitable substitute for 
mustard oil, in respect to condimental, bactericidal, or medicinal 
value. [See, further, J. Soc. Chem. Ind., 1921, Mar.| W. G. 


The Latex of Lactarius vellereus, Fr, Jutius ZE.iner 
(Zeitsch. physiol. Chem., 1920, 111i, 293—296).—The latex of 
Lactarius vellereus consists of 80°5% of water, 14°65% of a mixture 
of stearic acid and a resin, with smaller amounts of mannitol, 
dextrose, mineral substances, and proteins. The acid and resin 
can be extracted from the dried latex with ether, from which the 


acid crystallises out on concentration, and the resin remains in the 
mother liquor. 8. 8. Z. 


Chemistry of the Higher Fungi. XIV. Lactarius rufus, 
Scopol., L. pallidus, Pers,, and Polyporus hispidus, F’r. Jvuvs 
ZELLNER (Monatsh., 1920, 41, 443-453. Compare A., 1919, 
i, 140).-—The light petroleum extract of Lactarius rufus con- 
sists mainly of free fatty acids, especially lactarinic acid (Bov- 
gault and Charaux, A., 1911, i, 835, 949; 1912, ii, 289); the liquid 
fatty acids were not investigated. The ethereal extract yields (1) im 
small proportion a substance which resembles ergosterol and gives 
the colour reactions characteristic of the phytosterols, and (2) a 
reddish-yellow resin; the burning taste of the fungus appears to 
be due, not to the resin, but to an accompanying substance vola 
tilised or decomposed on boiling. The alcoholic extract contains 
mannitol, a sugar yielding phenylglucosazone, and choline (?). The 
aqueous extract contains viskosin, carbohydrates of the mycetide 
type, and the ions PO,’/’ and K’* in large proportions, SO,’, Cl, 
and Mg” in small proportions, and Ca”’ in traces. 

The light petroleum extract of Lactarius pallidus contams 
large proportions of free fatty acids, chiefly lactarinic acid, the 
ethereal extract, a small proportion of a substance resembling ergo 
sterol, the alcoholic extract, much mannitol, and traces of dextrose 
and basic substances (choline), and the aqueous extract viskosi2, 
mycetide, protein derivatives apparently of high molecular weight, 
and the inorganic constituents found in L. rufus. The membranots 
tissues yield on hydrolysis by means of acid, glucosamine, dextrose, 
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gud traces of pentoses, but no mannose, galactose, or methyl- 
ntose. 

The light petroleum extract of Polyporus hispidus contains 
mainly fatty acids ; the ethereal extract, much resin (compare Zopf, 
4., 1889, 919), giving catecho] and phloroglucinol when fused with 
potassium hydroxide, and, in small proportions, substances resem- 
bling ergosterol; the alcoholic extract, dextrose, choline, a phloba- 
phen which is apparently allied to the resin and is not of glucosidic 
character, and the aqueous extract, a carbohydrate of the mycetide 
type, and the usual inorganic constituents. The membranous 
matter yields, on acid hydrolysis, glucosamine, dextrose, and small 
proportions of pentose. 2. PF. 


Microchemistry of Plants. XIV. Blueing of Plant Ash 
by Zinc Chloro-iodide. XV. Separation of Fat Drops on 
the Fruit of an Apple (Malus coriarius). Hans Motiscu 
(Ber, deut. bot. Ges., 1920, 38, 299—306. Compare A., 1919, i, 113, 
142)—X1V. When a piece of sodium carbonate the size of a poppy- 
xed is treated on a microscope slide with a drop of zine chloride— 
iodine solution (zinc chloride, 100 grams; potassium iodide, 32°5 
grams ; iodine, 6°5 grams; and water, 52°5 grams), and covered with 
a cover-glass, microscopic examination reveals vigorous evolution of 
gas and formation of a filmy precipitate, which with the soda 
particles is coloured intensely violet to indigo-blue. Of a number 
of salts examined, lithium, potassium, ammonium, silver and barium 
carbonates, and potassium nitrite give the same reaction, but this 
isnot obtained with any of the organic salts tried. The reaction 
depends on the formation of bubbles of carbon dioxide, on which 
is deposited basic zinc carbonate or hydrated zinc oxide, iodine 
being taken up by the latter, as in a solid solution, with a blue 
coloration. 

Of the ashes of plants in which calcium oxalate occurs, only 
certain ones give this blue coloration ; in these cases it may be that 
the oxalate present is a double calcium—potassium salt. 

XV. The fruit of Malus coriarius exhibits at its surface small, 
clear drops of oil, which impart a greasy feel; this is the first case 
of such a phenomenon with a living fruit. Z. @. P. 


The Presence of Uricase in the Plant Organisra, 
Antonin Nimec (Biochem. Zeitsch., 1920, 112, 286—290).—Soja- 
bean meal in the presence of atmospheric oxygen can degrade uric 
acid, with the ultimate formation of ammonia. S. 8. Z. 


Toxic Action of Compounds of Arsenic, Antimony, and 
Fluorine on Cultivated Plants. A. Wéser (Angew. Botanik., 
1920, 2, 161—178; from Chem. Zentr., 1921, i, 35—36).—A 
general toxic dose of a given poison for phanerogams cannot be 
indicated, since marked differences are observed in the behaviour 
of different plants towards the same poison. Scarlet runners and 
seedling peas are most readily affected, whilst barley, oats, wheat, 
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maize, and rye are less sensitive. In water cultures, 0°01 gram 
of arsenious oxide per litre is strongly toxic, but the action of 
arsenic oxide is less pronounced ; 0°1 gram per litre is fatal to all 
plants. Antimony is much less poisonous. Sodium fluoride js 
harmful when present to the extent of 0°1 gram per litre. Whe 
scattered on the soil, arsenious oxide is less toxic than arsenic oxide: 
antimonious oxide is still less poisonous (0°5 gram per 100 grams of 
soil is necessary), and has about the same action as sodium fluoride, 
In 0°1% solution, arsenic oxide is more toxic than arsenious oxide 
when used for spraying the green parts of plants, but with ths 
sodium salts the order is reversed. Corrosive action is not 
exhibited by sodium fluoride solutions containing less than 1% of 
the salt. H. W. 


The Respective Réle of the Three Bases: Potash, Lime, 
Magnesia, in Cultivated Plants. H. Lacaru (Compt. rend, 
1921, 172, 129—-131).—Taking the analyses of numerous plants, 
the author has calculated the basic equivalents K,0/2, Ca0/?, 
MgO/2 in 100 basic equivalents attributable to these three bases. 
These results are plotted on a triangular graph, the relative con- 
tents of the three bases in the various crops being indicated by 
points. It is seen that the ratio MgO/CaO is >1 in the case of 
sugar-beet, maize, potatoes, and mangels, exactly 1 in the case of 
wheat, and only just under 1 in oats, rye, barley, and buckwheat. 

W. G. 


Mechanism of the Fertilising Action of Sulphur. 
G. Nicotas (Compt. rend., 1921, 172, 85—87).—Experiments to 
see whether sulphur favoured the formation of nodule bacteria a 
leguminose gave negative results, but it seems to exercise a col- 
siderable, favourable influence on the carbon assimilation of the 
plant, owing to its influence on the development of chlorophyll. 
The optimum amount of sulphur to apply varies with the species 
of the plant. W. G. 


Relation of the Soil Solution to the Soil Extract. D. k 
Hoactanp, J. C. Marin, and G. R. Stewart (J. Agric. Res., 1920, 
20, 381—395).—It has previously been shown that the variations 
in the total solids present in an aqueous extract of soil due to 
season and crop growth is in fairly satisfactory agreement with the 
variations in the concentration of the soil solution as determined 
by the freezing-point method of Bouyoucos and McCool (compare 
Hoagland, J. Agric. Res., 1918, 12, 369). Further evidence is now 
given in support of this statement. It is shown that the vat 
ous elements or ions present in a concentrated aqueous extract, 
made with 1 part of soil to 4 or 1 part of water, are apparently 1 
the same proportion as in the soil solution. When such an extract 
is made and concentrated until it has exactly the same freezing: 
point depression as the moist soil, and the extract is again filtered 
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through the soil, it is found that it retains the same concen- 
tration and that the different ions are present in the same pro- 
portion. This balance is, however, considerably upset if a small 
amount of potassium sulphate is added to the extract before 
filtering it through the soil. An aqueous soil extract is composed 
chiefly of the solutes present in the soil solution, plus substances 
dissolved from “adsorbed” or easily soluble components of the 
sil, the latter fraction being dependent in part on the concentra- 
tio and composition of the soil solution and the composition of 
the adsorbed material relative to the soil solution. Successive leach- 


ings of eight parts of soil with one part of water gave extracts 
which varied very little in their rates of individual solutes present, 
except possibly in so far as the nitrate ion was concerned. The 
authors consider that the concentration of the phosphate in soil 
solution is usually very low, but that immediate replacement occurs 
as phosphate is absorbed by the plant, thus producing a constant 
concentration“ef phosphate over long periods of time. W. G. 


Effect of Season and Crop Growth on the Physical State 
of the Soil. D. 1k. Hoacianp and J. C. Martin (J. Agric. Res., 
1920, 20, 397—-404).—Aqueous extracts of cropped and uncropped 
soils were prepared, using 1 part of soil and 2 parts of water. The 
concentration of this extract was determined by conductivity 
measurements, and the colloidal matter in the soil estimated ap- 
proximately by turbidity measurements after the soil had been 
allowed to setile in the water for twenty-four hours. The results 
indicate that the physical state of certain soil constituents is 
influenced to a marked degree by the concentration of the soil 
solution. There is a considerable seasonal variation in the colloidal 
state of the soil suspension, and a large increase in colloidal matter 
is noted when the soil solution is depleted as a result of absorption 
of solutes by the plant. W. G. 


Soil Reaction. I. A Résumé. E. A. FisHer (J. Agric. 
Sci., 1921, 11, 19—44).—The author first discusses the various 
theories of soil acidity put forward by different workers, and then 
the methods of determining soil acidity. He then considers this 
acidity in the light of physico-chemical conceptions of acidity, and 
concludes with a critical study of the Hutchinson-McLennan 
method of determining the lime requirement of a soil, pointing out 
possible sources of irregularity. W. G. 


The Occurrence of Different Kinds of Carbonates in 
certain Soils. F. Harpy (J. Agric. Sci., 1921, 11, 1—18).— 
A sample of marine silt from the north-west coastal belt of the 
Wash was found to contain dolomite among its minerals, and, in 
consequence, the behaviour of this mineral was compared with that 
of calcium and magnesium carbonates under certain conditions. 
Whilst magnesium carbonate appears to retard the second stage 
(that is, nitrite to nitrate) of nitrification, pure dolomite appears 
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appreciably to retard the whole process, and ferriferous dolomj 
has a very marked effect. The author divides the carbonate conten 
of a soil into “calcitoid’”’ and ‘ dolomitoid,” the former bein, 
soluble in .V/3-acetic acid at the ordinary temperature, and th 
latter insoluble in this acid. Marine silt soils may be expected 

contain both forms of carbonate, but soils not directly or indireethy 
derived from marine silts usually do not contain dolomitoid ca 
bonate. 

and dolomitoid carbonate content of soils, but the former disap 
pears much more rapidly than the latter. Soils containing both 
kinds of carbonate may show a “lime requirement” as determined 
by the Hutchinson-McLennan method (A., 1914, ii, 784), although 
the total carbonate content is apparently above the usual valu 
taken as indicating deficiency of carbonate. W. G. 


Occurrence of Arsenic in Soils and in Vegetable ani 
Animal Substances, and its Forensic Importance. R. Liu 
(Pharm, Zeit., 1920, 65, 500—502).—-Attention is directed to th 
wide distribution of arsenic, the element being found in soils 
vegetables, animal organs, sea-water, marine alge, etc. The quan 
tities present are usually very small. Arsenic has also been fount 
in cremation ashes, particularly when the coffin had metal fittings. 


W. P.8. 


New Method of Hydrolysing Proteins and Tissues in 
the Cold. Domenico Lo Monaco (Arch. Farm. sper. Sci. aff., 19%, 
30, 97—102) —When subjected to the action of chlorine, bromine, 
or carbonyl chloride vapour, all animals except those with a cori- 
aceous or chitinous skin undergo mummification, previous remova 
of the viscera being unnecessary. Treatment in the cold with 
chlorine or bromine vapour produces hydrolysis of proteins ani 
other changes capable of wide application. Thus, fresh foods, 
such as fish, game, seeds, etc., may be made to retain their freh 
appearance and odour, the treated materials causing no ill-effects 
when eaten. After such treatment, fresh peas and beans germit- 
ate readily, giving, out of season, robust plants bearing flowers ant 
fruit. Further, dried seeds exhibit increased growth after the 
treatment, and a similar result is obtained when hyacinths are 
grown in dilute chlorine water. Analogous effects are obtainel 
when seeds are sown in soil mixed with vegetable matter previously 
treated with bromine or chlorine; the inorganic constituents 0 
the soil are also rendered soluble to a large extent by this treat: 
ment. Leather and cloth cuttings are rapidly reduced to a dense, 
soluble, pasty mass by the halogen vapour. T. H. P. 


Organie Chemistry. 


Water Gas. Lto Vignon (Ann. Chim., 1921, 15, 42—60).— 
Using carbon very poor in mineral matter, and in particular poor 
in lime, the proportion of methane in the water gas diminishes. The 
origin of methane in water gas is shown by the three reactions : 

4CO + 2H,0 = 3CO, + CH,. 

2CO +2H, = CO,+ CH, 

CO, +4H, = CH, + 2H,0. 
Below 800°, the formation of calcium carbonate is an important 
factor in the production of methane. Above 900°, the carbonate 
is decomposed and the calcium oxide acts catalytically, favouring 
the above three reactions. It is possible, by the action of calcium 
oxide, to convert carbon monoxide into a mixture of hydrogen 
and hydrocarbons. Other substances may act as catalysts, favour- 
ing the interaction of carbon monoxide and water vapour to give 
methane. With certain catalysts, such as iron, alumina, or silica, 
there is probably an intermediate formation of a carbide, which 
is decomposed by the water vapour. In other cases hydrogen 
may be formed and this will then react with the carbon monoxide 
or dioxide to give methane. (See, further, J. Soc. Chem. Ind., 
1921, 2064). W. G. 


Preparation of Isoprene from Light Camphor Oil. 
Yésuicur Nisnizawa (J. Tokyo Chem. Soc., 1920, 41, 1048—1054).— 
Isoprene was prepared by passing light camphor oil through a 
glass tube containing a catalyst and heated at 500°. The following 
catalysts were used; the numbers in the bracket show the per- 
centage yield of isoprene and of the fraction of b. p. 105—110°: 
(a) Asbestos covered with soot (2, —). (6) Asbestos coated with 
reduced silver (8, 7). (c) Copper wire gauze electrically plated with 
silver (6, 9). (¢) Pumice with reduced silver (6, 8). (e) Powdered 
pumice (10, 9). K. K. 


Preparation of Methyl Bromide. GrorG ScHROETER 
(D.R.P., 330642; from Chem. Zenir., 1921, ii, 447).—Bromine 
is mixed with methane or gaseous mixtures containing methane 
and led over catalysts, particularly iron, at temperatures above 
200°. Methane is passed through liquid bromine and subsequently 
over iron powder heated at 250—300° ; with tubes of 20 mm. diameter, 
heated over a length of 250 mm., the mixture can be passed at a 
tate of more than 3 litres per minute without allowing bromine 
to escape reaction. At a rate of 2 litres per minute and with 
4 column of bromine 5—6 cm. in height, a gaseous mixture con- 
taining 50°, of unchanged methane is obtained. Methylene 
bromide and bromoform are also produced from mixtures containing 
a greater proportion of bromine. The iron may be replaced by 
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copper, nickel, cobalt, mixtures of these metals and their coin: 
pounds, or by other metals which can occur in different states of 
valency. H. W. 


Halogen Derivatives of Nitroform. ALEXANDER Kuixzy 
MacsetH and Davin Dorie Pratt (T., 1921, 119, 354—358). 


Rearrangement of Nitroparaffins. KE. BAMBERGER (J, pv, 
Chem., 1920, |ii], 104, 328—332).—Nitrosoethyl alcohol is produced 
on acidification of an alkaline solution of nitroethane (Bamberger 
and Riist, A., 1902, i, 197) as an intermediary between ethylidene- 
nitronic acid and acethydroxamic acid (Steinkopf and _Jiirgens, 
A., 1912, i, 152; compare Bamberger and Scheutz, A., 190, 
i, 587). But it is not observed in the oxidation of amines and oximes 
to nitronic and hydroxamic acids (A., 1900, i, 508; 1903, i, 83, 
84, 152), and it therefore appears that in this case these produets 
are produced independently of each other, like the benzenediazoic 
acids and nitrosoarylhydroxylamines from the oxidation of diaz- 
oxides (A., 1909, i, 907; 1912, i, 733). The same applies to the 
oxidation of @-naphthylnitroamine by potassium ferricyanide, which 
gives rise to $-diazoic acid and $-naphthaquinone-{-diazide. The 
latter cannot be generated from the former in neutral or weakly 
alkalive solution, although this is possible with the corresponding 
a-derivatives. J. K. 


The Dehydrogenation of Alcohols by Catalytic Oxidation. 
CuaRLes Mourgu and Grorees Mienonac (Bull. Soc. chim. 
1921, [iv], 29, 88—101).—A full account of work already published 
(A., 1920, i, 283, 805). W. G. 


The Electrolytic Oxidation of Methyl and Ethyl Alcohols in 
Alkaline Solution. The Electrolytic Formation of Methane. 
Erich MOLLER and Antonio Rivus y Mir6 (Zeitsch. Elektrochem., 
1921, 27, 544—57).—By the electrolytic oxidation of methyl alcohol in 
aqueous sodium hydroxide at the ordinary temperature at a platinum 
anode, small quantities of hydrogen are formed, but at most only 
about 11% of the theoretical, calculated on the hydrogen liberated 
at the cathode. Under similar conditions, ethyl alcohol gives a 
mixture of hydrogen and methane, also in small yield. To account 
for the phenomena, the hypothesis is put forward that the alcohol, 
e.g., methyl alcohol, is first ionised, and that the ion H,C-O’ is 
oxidised into an oxy-alcohol, H,C:O, which breaks down, accord- 
ing to the equation H,C:O0 + CH,O + $H,, into aldehyde and 
hydrogen. In the case of ethyl alcohol, the oxy-aleohol, CH,*CH,:0, 
may break down into acetaldehyde and hydrogen, or it may form 
methane according to the scheme : 


a 

CH : Pd Hoc: a H ~—> CH,. 
HSC:0 = PF 
HY x 30:0 + CH, 


The formation of ethane should be possible under this scheme, but 
at most traces of it appear. The formation of ethane and carbon 
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jioxide by the electrolysis of acetates can be explained on similar 
lines. E. H. R. 
The Preparation of Rhamnose. C. F. Watron, Jun. 
(J. Amer. Chem. Soc., 1921, 43, 127—131).—The commercial pro- 
duct “‘ Lemon Flavin ”’ is rich in quercitrin and forms an excellent 
starting material for the preparation of rhamnose. The material 
is subjected to direct acid hydrolysis, and a 20—25% yield of rham- 
nose can be obtained. (See, further, J. Soc. Chem. Ind., 1921, 
April). W. G. 


Solubility of Ethyl Ether in Solutions of Sodium Chloride. 
Percy Cyrit Lestey TuHorne (T., 1921, 119, 262—268). 


Esterification by Zirconium Oxide. A. Mame and F. pz 
Govon (Bull. Soc. chem., 1921, [iv], 29, 101—106).—Zirconium oxide 
acts as a good catalyst in the preparation of esters of aliphatic 
acids by passing the mixed vapours of the acid and alcohol over 
the oxide at 270—290°. The yield of ester depends on the weight 
of oxide used, the velocity of flow of the vapours, and the proportion 
of alcohol and acid used. W. G. 


A New Hydroxystearic Acid from ‘‘ Hardened ’’ Castor 
Oil. H. THoms and W. Deckert (Ber. deut. Pharm. Ges., 
1921, 34, 20—26).—By crystallisation of a “hardened” castor 
oil (m. p. 80°, iodine value 12) from alcohol a glyceride was isolated 
which on saponification gave A-hydroxystearic acid, m. p. 83°. 
For characterisation there were prepared the ethyl ester, needles, 
m. p. 44°; the anilide, m. p. 119°, and the o-toluidide, m. p. 123°. 
By oxidation with chromic acid A-ketosiearic acid was formed, 
which crystallised from acetic acid in large rhombic leaflets, m. p. 
§2°, and gave an ethyl ester, m. p. 38°, and a semicarbazone, prisms, 
m. p. 125°. The position of the hydroxyl group in the hydroxy- 
stearic acid was determined by dehydrating the acid with boiling 
60% sulphuric acid to a mixture of ésooleic acids which could 
not be separated. These were then oxidised with alkaline per- 
manganate, and the mixture of acids produced was esterified, and 
subjected to repeated fractional distillation in a vacuum, whereby 
the ethyl esters of hexoic, heptoic, and decane-ax-dicarboxylic 
aids were isolated and identified, thus showing that the isooleic 
acids were the A*- and A?- isomerides, and that the original hydroxyl 
group must have occupied the A-position. It further follows that 
in the hydrogenation of the castor oil no displacement of the hydroxyl 
group of the ricinoleic acid occurs. G. F. M. 


The Reaction of Sodium Salts with Uranyl Acetate alone 
and in the Presence of Salis of Magnesium, Zinc, Cadmium, 
and Glucinum. Sranxo 8. Mrnouié (Bul. Acad. Sci. Zagreb., 
1920, 16—23).—Sodium uranyl diacetate has a solubility of 4-62 
grams in 100 grams of solution at 20°. Sodium uranyl magnesium 
triacetate crystallises with 6H,O and sodium urany] zinc triacetate 
with 4$H,O. None of these salts can be used for the estimation 


k2 
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of sodium owing to the solubility of the diacetate and the tendency 
of the triacetate to vary in composition according to the conditions 
under which it separates. The author was not able to obtain 
triacetates containing cadmium or glucinum. W. G. 


A New Calcium Salt. Lovurs GaucHuEer and Gzorexs 
Roun (Compt. rend., 1921, 172, 390).—When lactic acid in con. 
centrated solution is treated with phosphorus iodide, a compound, 
C,H,O,P, m. p. 120°, which is apparently an anhydride, is obtained. 
Treated with water, it yields di-«-carboxyethyl hydrogen phosphite, 
HO-P(O-CHMe:CO,H),, which, when exactly neutralised by calcium 
hydroxide, gives a calcium salt, Ca,(CgH,O;P).,8H,0. The acid is 
thus tribasic. This calcium salt is quite stable in cold, neutral 
aqueous solutions, but is readily decomposed by alkalis, giving 
calcium phosphite. W.G 


Odorous Constituents of Apples. Esters derived from 
Leucic Acid. Suintard Kopama (J. Tokyo Chem. Soc., 1920, 
41, 965—975).—Power and Chesnut (A., 1920, i, 653) have proved 
that amyl esters of formic, acetic, and hexoic acids are the principal 
odorous constituents of apples. As in Japan the hydrolysis of 
proteins is carried out on a manufacturing scale, efforts have been 
made to obtain the odorous constituents of fruits or flowers and 
analogous esters from the by-products of the decomposition. The 
following esters were prepared, most of which have a fragrant odour: 
ethyl «-acetoxyisohexoate, b. p. 120—121°/20 mm., the corresponding 
methyl ester, b. p. 99—100°/20 mm.; ethyl «-benzoyloxyisohexoate, 
b. p. 174—176°/17 mm.; ethyl «-isovalerylisohexoate, b. p. 125—- 
128°/10 mm.; ethyl «-chloroisohexoate, m. p. 152—153°/10 mm., the 
amyl ester, b. p. 113—114°/8-10 mm., these can be converted into 
the corresponding esters of isohexoic acid by reduction with sodium 
amalgam. «-Acetoxyisohexoic acid phenyliminochloride forms 
prisms, which when treated with acetic ester and magnesium yield 
a-ethoxyisohexaldehyde as an oil. K. K. 


Elucidation of the Constitution of Glycerides. Ap Gris 
*and Franz Wirttka (Ber., 1921, 54, [|B], 273—289).—The uneer- 
tainty with regard to the constitution of synthetic glycerides to 
which attention has been directed recently by Fischer, Bergmann, 
and Barwind (A., 1920, i, 845) and previously by Abderhalden and 
Eichwald (A., 1916, i, 8) has been also observed by the author, 
who have been drawn to the conclusion that it extends, not merely 
to those cases in which an intermediate glycide formation is possible, 
but also, as a consequence of the extreme ease with which alkyl 
interchange occurs with glyceryl esters, to the majority of other 
synthetic glycerides. The present communication contains a 
account of attempts to elucidate the constitution of di- and mone 
glycerides by a study of the products of their oxidation. «f-Di 
glycerides would be expected to pass into the corresponding alde- 
hydes and then into diacylglyceric acids, whilst «y-diglycerides 
should yield derivatives of dihydroxyacetone. This expectatiol 
is fulfilled to a certain extent, and although the keto-derivative 
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have not been isolated in substance, their presence can be proved 
by Strache’s method for the estimation of the ketonic group (treat- 
ment with an excess of phenylhydrazine and estimation of the 
amount of the latter unused by oxidation with Febling’s solution 
and measurement of the nitrogen evolved). The monoglycerides 
can theoretically give rise to a much greater number of products; 
the «-derivatives yield acyloxypyruvic acids and ultimately acyl- 
gycollic acids, whilst the f-isomerides give acyltartronic acid. 
Unfortunately, the latter substance is unstable under the experi- 
mental conditions adopted and breaks down into acylglycollic 
aid, thus making the method useless for distinguishing between 
,- and B-monoglycerides, for which, however, the acetone method 
of Fischer and his co-workers is eminently suitable. 

The synthetic distearin obtained from «y-dichlorohydrin and 
potassium acetate, m. p. 74-5° (after preservation), was suspended 
in glacial acetic acid and oxidised at 35° with finely divided potass- 
jum permanganate, which was added gradually; the product 
consisted of unchanged material and a fraction containing about 
20° of ketone (aldehyde is shown to be absent by the usual quali- 
tative reactions). The preparation therefore consisted of «y- 
distearin mixed with a small quantity of the «$-isomeride. A 
synthetic distearin, m. p. 77-5°, prepared from «-monochlorohydrin 
and stearyl chloride and subsequent treatment of the product 
vith silver nitrite, is shown to be a mixture of approximately equal 
amounts of «y- and «@-distearin, since, when oxidised, it yielded 
unchanged material, a small amount of acidic products which were 
not definitely identified (probably glyceric acid derivatives), 
distearoxyacetone, and the distearyl ester of distearylglyceric acid, 
(,H,(0°CO-C,,H;).°CO-O-C3H,(O*CO-C,,H35)>. 

The products obtained by the stepwise hydrolysis of tristearin 
with sulphuric acid (compare Griin and Corelli, A., 1912, i, 409) 
have been further investigated; improvements in the process are 
introduced by mixing the glyceride with sulphuric acid (100%, 
32 molecular proportions) heating the mixture at 70°, and imme- 
iately adding it to boiling sodium sulphate solution (2%) which 
is subsequently treated with sodium chloride. In this manner a 

xture of monostearin (2-3%), distearin (79-7%), and tristearin 
80%) is ultimately obtained, but the analytical data of the 
tude product indicate a considerably greater percentage of mono- 
tearin, so that it appears that the greater part of the latter suffers 
ydrolysis probably during the neutralisation of the crude product. 
it is noticeable that, in one instance, an apparently pure distearin, 
eaflets, m. p. 56°, was isolated, which is probably the modification 
flower melting point of a distearin; after being kept for a year, 
le melting point rose to 66°. Oxidation of the distearin of higher 
ielting point (77-5°) gave a mixture of unchanged substance, 
listearoxyacetone and distearin distearylglyceric ester (the latter 
ppears to exist in two modifications, the one having m. p. 68°, 
he other melting with the heat of the hand). Similar treatment 
Pf the distearin of lower melting point gave acidic products of 
ndefinite character and neutral substances containing considerable 
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quantities of distearoxyacetone and only very small quantities » 
ester, thus showing that «y-distearin is actually present in the 
mixture. 

Oxidation of monostearin obtained by hydrolysis of tristearin 
with sulphuric acid or by the step-wise alcoholysis of the latter 
gave a mixture of unchanged material and stearyloxyacetic acid, 
shining aggregates of colourless needles, m. p. 80°. The latte 
acid was also prepared by the interaction of potassium stearate 
and potassium chloroacetate in alcoholic solution; it is remarkable 
that the unused stearic acid combines with the ester acid to fo 
a very stable additive compound, C3,H,,0,, colourless, shining 
leaflets, m. p. 76°. 

Monostearin, obtained from «-monochlorohydrin and potassium 
stearate, is almost quantitatively transformed by phenylcarbimide 
at 115° into the corresponding diphenylurethane, m. p. 86°; the 
monostearin derived from tristearin by alcoholysis or by the action 
of sulphuric acid, however, gave only a small yield of a diphenyi. 
urethane, m. p. 89°, the main product being diphenylcarbamide, 
mere traces of which are formed with the first compound; 
present, these results appear very difficult to interpret. H. W. 


Alkyl Interchange and its Relationship to the Constitu- 
tion of Fats. Ap. Grtn [with Franz WirrKka and Joser Scuxozzz| 
(Ber., 1921, 54, [B], 290—299).—-Renewed attention has recently 
been directed by Fischer (A., 1920, i, 808) to the ease with which 
interchange of alkyl groups occurs between fats and elcohols in 
the presence of suitable catalysts. It is now shown that the pheno- 
menon is also observed in the absence of catalysts, although under 
somewhat more drastic conditions. The anomalies in the melting 
points of diglycerides and mixed triglycerides have been explained 
as a consequence of alkyl interchange occurring slowly and at the 
ordinary temperature in the absence of catalysts, but this hyp- 
thesis is insufficient to cover all the facts, since tristearin exists in 
two forms, m. p. 55° and 71° respectively, whilst trilaurin can 
occur in a permanently liquid form. The author prefers to regarl 
these as examples of co-ordination isomerism (compare Cl and Fel. 
Ind., 1919, 1, 225, 252), in which every ester may be regarded 


as an equilibrium mixture of the forms BO and RC<O|R, 


A monoglyceride can therefore exist in the two isomerides 

(OH),C;H0-C<P and (OH),C,H,” 0,CR, a diglyceride 

a/one®, woo iat ie 
HO-C;H,(O-0<R) HOCH | 5 e0 and HO-CjH,'" 6 
Se :) “0 


whilst a triglyceride formed from a single acid can exist in {0 
forms, the pure ester and pure co-ordination varieties and tw’ 
mixed types. The co-ordination form of a triglyceride forme 
from a single acid can naturally only pass into the true ester form 
but from the similar form of a mixed triglyceride, a mono- 4 
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mays, all the structural isomerides can in addition be pro- 
duced. 

The reaction between tristearin and ethyl and isoamyl alcohols 
respectively is best effected by heating equal weights of the com- 
ponents in an autoclave at 200° and 270° respectively during known 
intervals of time. The bulk of the unused alcohol is removed by 
distillation, thé residue melted with water to eliminate alcohol and 
dycerol, and the amount of ethyl or tsoamyl stearate estimated 
by fractionation of the residue under diminished pressure, whereby 
the former passes over at 175—180°/3 mm. and the latter at 186— 
190°/2 mm. The method is accurate to within about 1%. Un- 
fortunately, the results are not strictly comparable among them- 
glves, since reaction occurs, in part, at any rate, in a heterogeneous 
system, for which efficient mixing could not be provided. It is 
shown, however, that a definite equilibrium is ultimately attained 
ineach case and that ethyl and isoamyl stearates are produced in 
onsiderable amount; the tristearin is partly unchanged and 

ly converted into di- and mono-stearin. Only a portion of 
the liberated glycerol could be recovered, the remainder having 
suffered decomposition. : 

The action of ethyl and isoamyl stearates with glycerol in vary- 
ing proportions has been examined by treating the thoroughly 
agitated components in an open flask for definite periods at 270— 
280°; under these conditions the liberated alcohol is volatilised 
and the action ultimately proceeds to completion. Analytical 
investigation of the glycerides formed after definite intervals 
points to a very complicated course of the reaction. Apparently, 
eter and glycerol yield primarily monostearin which dissolves 
the excess of ester and reacts further, with production of distearin ; 
the latter is likewise soluble in the ester and, if a sufficient excess 
of glycerol is not present, can then form tristearin. If, however, 
glycerol is present in excess, the back action occurs, with production 
of monostearin. H. W. 


The Conditions Underlying the Formation of Unsaturated 
and of Cyclic Compounds from Halogenated Open-chain 
Derivatives. I. Products derived from «-Halogenated 
|e Acids. CuristoPpHER Kexx Incotp (T., 1921, 119, 
305—329). 


The Mechanism Underlying the Reaction between Ethyl 
Cyanoacetate and Tautomeric Substances of the Keto-enol 
Type. CuristopHEeR Kerik Incoup (T., 1921, 119, 329—341). 


Synthesis of the Polyacetic Acids of Methane. {. The 
Conditions Controlling Synthesis by the Cyanoacetic Ester 
Method, and the Preparation of Methanetriacetic Acid. 
CHRISTOPHER KELK INGOLD (T., 1921, 119, 341—354). 


«-Sulphodipropionic Acid. J. M. Lovin and R. AHLBERG 
(Ber, 1921, 54, [B], 227—229).—Optically inactive «-sulphodipro- 
Pionie acid, SO,(CHMe-CO,H),, m. p. 170—172°, is obtained when 
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d-, l-, r-, or meso-«-thiodipropionic acid, S(CHMe*CO,H)s, is oxidised 
by permanganate in neutral solution and in the presence of carbon 
dioxide to neutralise the alkalinity otherwise developed; the 
identity of the products is confirmed by estimation of their specific 
conductivity. Attempts to resolve r- and meso-«-thiodipro- 
pionic acid by means of the optically active «-phenylethylamines 
are also described, which, however, were unsuccéssful; in each 
case, a well-crystallised normal salt was obtained, but the hydrogen 
salts could not be prepared in the crystalline condition. H. W. 


Action of Ammonia on Acetone. Tuomas STEwarr 
PaTrerson and ANDREW McMit1an (T., 1921, 119, 269—271). 


Optically Active Cobalt Salts with $-Diketone Residues 
in the Complex. A. WERNER, JEANNE E. Scnwyzer, and 
WALTER Karrer (Helv. Chim. Acta, 1921, 4, 113—129).—The view 
that metallic salts of the diketones are to be regarded as internal 
complex salts in which a 6-diketone residue occupies two co-ordina- 
tion positions at the central atom (A., 1901, i, 682) was rendered 
probable by the observation that the simplest $-diketone, namely, 
. acetylacetone, may be readily introduced into a cobalti-complex 
in place of two co-ordinative univalent groups (Werner and Matissen, 
A., 1918, i, 379). That this view is correct is now shown by the 
preparation of the acetylacetonatodiethylenediaminecobalt salts : 

| CH< oe Co eng |X 
and the corresponding propionylacetonato-salts in two optically 
active forms. If an optically active 1 : 2-chloro-aquodiethylene- 
diamine cobalt salt is treated with the calculated amount of aqueous 
potassium hydroxide and the resulting hydroxo-aquodiethylene- 
diaminecobalt salt, without isolation from the solution, is gently 
heated with rather more than the calculated proportion of the 
8-diketone, the optically active acetyl- or propionyl-acetonato- 
compounds are obtained. Racemisation occurs, especially with 
the latter compounds, but the iodides are readily decomposed into 
the pure optically active fractions by crystallisation from alcohol. 

The optically active chloro-aquo-compounds required are ob- 
tained by resolving the racemic compounds by means of d-a-bromo- 
camphor-z-sulphonic acid. 

The new compounds, which in their external properties closely 
resemble the acetylacetonatodiethylenediaminecobalt salts already 
described, form garnet-red crystals, minium-red powders, and 
bright blood-red solutions. The 8-diketone residues are very 
stably held, and the salts may be crystallised or their solutions 
evaporated to dryness without decomposition. The salts exhibit 
high rotations of the same sign as those of the corresponding active 
chloro-aquo-salts and pronounced abnormal rotatory dispersion 
with a maximum at 554 yy. The rotations of the freshly prepared 
propionylacetonato-compounds are about 10% higher than those 
of the corresponding acetonylacetonato-compounds, and _ they 
diminish by about 15°, after the lapse of four months. 
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|-| :2-Chloro-aquodiethylenediaminecobalt bromide, 


1:2 on, en | Brg, 


the 
cific Hud the corresponding d-isomeride, form dark violet-red prisms 
lipro- (+ H,O), [«], — or + 214°. 
nines d- or l-Acetonylacetonatodiethylenediaminecobalt iodide, 


[C;H,0,Co en,]I, + H,O, 
rms slender, garnet-red prisms, [«], + or — 400°; the chlorides 
(+H,O), bright red needles, [«], + 543°, — 550°; the bromides 
(+H,O), slender, shining, red or garnet-red, acicular prisms, 
it} + or — 460°; the thiocyanates (+ 2H,O), small, bright red 
aystals, [x], ++ or — 533°; the perchlorates, garnet-red prisms, [«]) + 
or — 543°; the persulphates, garnet-red crystals, [«], + 433° or 
-480°; and the nitrates, red needles, [«], + or — 550°. 
r-Propionylacetonatodiethylenediaminecobalt iodide, 

[C,H,O, Co en,|I, + H,O, : 
forms garnet-red prisms; the bromide (+ H,O), chloride ( + H,O) 


ina- 

red I ad nitrate (+ H,O), garnet-red crystals; the sulphate, long, red 

ely, M wedles; the thiocyanate and perchlorate, garnet-red crystals, and 

lex @ the persulphate, small, orange-red needles. 

sen d- or l-Propionylacetonatodiethylenediaminecobalt iodide (+- H,O) 
farms garnet-red columns, [«], + 465° or — 434°; the nitrates, 


crystals, [a], + 596° or — 511°; the perchlorates, garnet-red 
crystals, [x], -+- 434° or — 458°, and the persulphates, orange-red 
needles, [x], -+- 477° or — 492°. Tz. & F. 


Synthesis of Inositol Hexaphosphate. 8S. PostERNAK 
(Helv. Chim. Acta, 1921, 4, 150—165).—The results previously 
obtained (A., 1919, i, 433) are confirmed, and Anderson’s criticisms 
om the author’s work (A., 1920, i, 663) refuted. Owing to the 
emergetic retention, by inositol hexaphosphate and by most of its 
salts, of three molecules of water which it is impossible to expel, 
even partly, without decomposing the compounds, the author 
proposes to express the formula in the form, CoH rsOrat SHO. 


The Existence of Hydrated or Anhydrous Compounds of 
Sucrose with certain Salts. W. D. Hetperman (Arch. 
Suckerind Med. Indie., 1920, 1701—1714; from Chem. Zentr., 
1921, i, 277 —-278).—The solubility and cooling curves of the follow- 
ing systems have been investigated : sucrose, K,SO,,H,O; sucrose, 
KCI,H,0; sucrose, NaCl,H,0; sucrose, KC,H,0,,H,0; sucrose, 
potassium oxalate, H,O. Evidence of the formation of a chemical 
compound was not obtained in any instance (contrast Peligot, 
Ann. Pharm., 1839, 30, 71). H. W. 


w<_ 


The Chemistry of the Polysaccharides. M. Samxc 
(Biochem. Zeitsch., 1921, 113, 255—256).—Polemical. Herzfeld’s and 
lingers views on the polysaccharides (A., 1920, i, 713) are criti- 

8. 8. Z. 
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Plant Colloids. IX. Various Starches. M. Samec an 
H. Harrptt (Koll. Chem. Beihefte, 1920, 12, 281—300. Compare 
A., 1919, i, 472)—The appearance, viscosity, osmotic pressure, 
reaction with iodine, molecular weight, electrical conductivity, 
phosphorus content, and the dialysable fraction of the under. 
mentioned varieties of starch have been compared at 25° in 1% 
or 2% solutions: potato, wheat, rice, maize, horse-chestnut, 
Marantha arund., Mannihot ut., Curcuma zed., Oryza glutinosa, and 
meadow saffron (Colchicum autumnale) starch. It is shown that 
all varieties of starch consist of an electro-dialysable fraction 
which is precipitable, highly viscous, and conducts an electric 
current (Meyer’s $-amylose, Maquenne’s amylopectin) and an 
electrodialysable fraction which is non-precipitable, non-viscous, and 
non-conducting (Maquenne’s amylose). The relative quantities of 
these constituents vary from starch to starch, and dependent on 
this the water content of the starch grains varies, and also the 
viscosity of the solutions and the resistance to diastase. All 
starches contain phosphorus, but in different quantities. The 
following quantities in grams P,O, are found in 100 grams of starch; 
potato, 0°112; meadow saffron, 0°016; Marantha, 0°031; Mannihot, 
0°012; Curecuma, 0°162; horse-chestnut, 0016; wheat, 0°105; 
maize, 0°034; and rice, 0°039. With changing phosphorus content 
the electrical conductivity changes, although in some cases the 
form in which the phosphorus is present appears to be different. 
The degree of dispersity varies with the various starches, as also 
does the mean molecular weight. The following values of the mean 
molecular weight are recorded: potato, 111,000; meadow saffron, 
231,000; Marantha, 260,000; Mannihot, 208,000; Curcuma, 
158,000 ; horse-chestnut, 230,000; wheat, 170,000; Oryza glutinosa, 
173,000; maize, 77,500; and rice, 110,000. All starches react with 
alkalis, but the viscosity of the solutions is differently affected 
in the different cases by this action. All starch solutions lose to a 
greater or less extent their high viscosity when the temperature 
is raised, but the velocity and the extent of the fall in the viscosity 
are different. The molecular weight also changes with change of 
temperature, but differently for different varieties, thus: potato, 
120°, 123,000; 138°, 111,000; 155°, 144,000; rice, 120°, 109,000; 
138°, 110,000; 155°, 57,000. J. F.S. 


Vegetable Glues. Ernst Srern (J. pr. Chem., 1920, [ii], 104, 
308-327).—The assumption of the formation of a definite com- 
pound in mixtures of starch and aqueous alkali hydroxide (Vieweg, 
A., 1907, i, 893; 1908, i, 857; Pfeiffer and Tollens, A., 1882, 490) 
does not suffice completely to explain the phenomena, since no 
definite end-point to the equilibrium is attained; the progressive 
variations in physical properties of such mixtures leads to the 
conclusion that coagulation, hydrolysis, and molecular degradation 
to smaller complexes occur simultaneously. On the other hand, 
it is incorrect to assume, with Fouard (L’ état colloidal l’'amidon et sa 
constitution physico-chimique, Paris, 1911), that compound-forma- 
tion does not occur; the reaction is on the border-line between 
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adsorption and chemical reaction. The conductivity of sodium 
hydroxide is diminished by the addition of starch, owing rather to 
the formation of adsorption compounds than to any mechanical 
effect, and variations on keeping are only observed at higher tem- 
peratures (75°), accompanied, however, by profound modification of 
the starch molecule. Curves are given showing that the viscosity 
of such solutions does vary consequent on coagulation and degra- 
dation. Similar curves in the case of starch-xanthate do not 
suggest the occurrence of degradation, a conclusion confirmed by 
the fact that starch viscose, in contrast with starch-alkali, does not 
deteriorate in efficiency as a glue. The conductivity of starch- 
xanthate is markedly less than that of starch-alkali, but 

ually increases, owing, probably, to partial breaking down of 
the original badly-conducting complexes by separation of intact 
starch molecules. Colloidal solutions of the respective hydrosols, 
but no precipitates, are produced on the addition of metallic 
silts to starch-xanthate. The protective action of such solutions 
indicates that they contain definite compounds, since starch itself 
has a very slight action in this respect. Cellulose-viscose has a 
much smaller protective action. For technical details of the 
dliciency of starch-xanthate as a substitute for bone-glue see 
(J. Soc. Chem. Ind., 1921, 234a]. J. K. 


The Preparation and Fractionation of Humic Acid. 


V.A. Becxigy (J. Agric. Sci., 1921,11, 66—68).—The soil, or any 
other source of humus, is extracted with 4°% aqueous ammonium 
hydroxide containing 2° of ammonium chloride. The extract is 
filtered on a collodion filter, any organic matter not dissolving 
being classed as insoluble humin. The filtrate is acidified and 
humus is precipitated, Mulder’s apocrenic acid remaining in solu- 
tion. The precipitate is allowed to dry and is then extracted 
with alcohol, which dissolves out Hoppe-Seyler’s hymatomelanic 
aid, The portion insoluble in alcohol is called humic acid, 
and this is further fractionated by extraction with pyridine, a 
portion being soluble and the remainder insoluble in this solvent. 


W.G. 


The Formation of Humus. V. A. Breckiery (J. Agric. Sci., 
121, 11, 69—77).—The formation of humus both in vitro and in 
the soil proceeds in two stages. Carbohydrates react with acids, 
tither mineral or amino-acids, to give hydroxymethyliurfuralde- 
hyde and this then condenses to form humus. In addition, under 
laboratory conditions, some furfuraldehyde and levulic acid is 
also produced. No evidence could be obtained of the formation 
ot hydroxymethylfurfuraldehyde during the decomposition of 
ellulose by Spirocheta cytophaga, an organism found growing in 
large numbers on rotted straw. W. G. 


Action of the Grignard Reagent on certain Nitric Esters. 
Harry Hepwortu (T., 1921, 119, 251—260). 
k* 2 
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Preparation of Amino-alcohols and Cholines from Natura] 
Amino-acids. P. Karrer, W. Karrer, H. THomany, §, 
Horiacuer and W. Maver (Helv. Chim. Acta, 1921, 4, 76—99)— 
It has been stated by Gault (A., 1907, i, 752) that amino-acids 
with primary amino-groups, including glycine, are incapable of 
reduction in vitro to the amino-alcohols. The authors find, hoy. 
ever, that natural amino-acids, such as alanine, leucine, phenyl. 
alanine, etc., may be reduced readily and with good yields to the 
corresponding amino-alcohols. The reduction takes place if the 
esters of the amino-acids are reduced, according to Bouveault 
and Blanc’s method, by sodium and alcohol, but the yields are 
poor. Far better results are obtained by using the acetyl deriv. 
atives of the esters. If optically active amino-acids are employed, 
the amino-alcohols formed may also be active, although marked 
racemisation may occur during the reaction. Most of the amino. 
alcohols thus obtained are now described for the first time. 

By methylation, these amino-alcohols may be converted into 
the corresponding cholines, but the reaction does not proceed 
very smoothly. The cholines have therefore been prepared by 
reducing dimethylaminocarboxylic esters and treating the dimethyl- 
amino-alcohols thus formed with methyl chloride or iodide: 
CHMe,*CH,°CH(NMe,)*CO, Et ->CHMe,°CH,°CH(NMe,)°CH,"OH> 
CHMe,°CH,°CH(NMe,Cl)-CH,-OH. This method gives access to 
a large group of synthetic cholines intimately related to the 
natural amino-acids of the proteins. Leucine-choline and pheny!- 
alanine-choline, thus prepared, agree very closely in their precifi- 
tation reactions with ordinary choline, but may be distinguished 
by analysis of the aurichloride or platinichloride, by crystallo- 
graphic examination of the platinichloride, or by the melting 
point of the aurichloride. The aurichlorides have the following 
properties : choline, m. p. according to various authors, 243—24,, 
250—252°, 257°, 267—270°; phenylalanine-choline, feathery, lanceo- 
lated, yellow, crystalline aggregates, having the appearance of 
normally-crossed penetration twins, m. p. 114:5°; leucine-choline 
sometimes forms aggregates similar to those of the preceding com- 
pound although larger and obliquely crossed, but more often 
glistening, scoop-like plates and small cubes, m. p. 98—100°. The 
platinichlorides have the following properties: choline, long, 
yellow, rhombic needles, changing to hexagonal plates or prisms 
with superposed pyramids; the crystals are pseudo-hexagonal o! 
the monoclinic system, m. p. 213—216°. Leucine-choline, either 
needles, partly united to tree-like aggregates, or flat, rhombohedral 
leaflets, m. p. 211—213°; the crystals are of pseudo-hexagonil 
habit, but belong to the rhombic system. Phenylalanine-choline, 
hexagonal plates or prisms with superposed pyramids, m. p. 217; 
the crystals are of pseudo-hexagonal habit and probably mono 
clinic, but with close approximation to rhombic symmetry. With 
iodine and potassium iodide all three yield periodides, which from 
concentrated solutions separate as oils, rapidly becoming crystalline, 
and from dilute solutions as black crystals often exhibiting gree! 
surface lustre. When evaporated with alloxan in water, each 4 
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which crystallises in slender needles, m. p. 138—139°. The corre. 
sponding quaternary ammonium base forms a tenacious, nop 
crystalline, highly hygroscopic mass; the picrate, C,,H,,0,N 
lanceolate crystals, m. p. 136°, and the chloride, C)H,,ONCI, shini g, 
white needles, m. p. 173°. 

N-Dimethylphenylalanine ethyl ester, C,;H,,O.N, prepared from 
a-bromo-$-phenylpropionic acid and dimethylamine, forms q 
highly viscous, colourless oil, b. p. 130—134°/8 mm. 

N-Dimethylphenylalaninol, CH,Ph-CH(NMe,)-CH,-OH, has b, p. 
151°/14 mm. 

Phenylalaninol-choline iodide, CH,Ph-CH(NMe,I)-CH,-OH, forms 
white crystals, m. p. 200°, and the corresponding chloride, crystals, 
m. p. 194°. 

Phenylalaninol, CH,Ph-CH(NH,)-CH,-OH, forms a. viscous, 
yellow oil, b. p. 110—130°/2—3 mm., which slowly undergoes 
partial crystallisation. The hydrochloride, C,H,,ONCI, crystallises 
in white, drusy masses, m. p. 128°. 

dl-Alaninol, NH,-CHMe-CH,-OH, is a liquid, b. p. 173—176, 
with a basic odour. 

The product obtained by hydrolysing casein, esterifying the 
resulting mixture of amino-acids, acetylating the esters, and then 
reducing by means of sodium and alcohol, appears to contain 
colamine, alaninol, valinol, leucinols, phenylethylalaninol, etc. 

= me 


The Oxidation of Cystine and other Amino-acids in 
Contact with Blood Charcoal. OrTro Warsure and Erwn 
NEGELEIN (Biochem. Zeitsch., 1921, 113, 257—-284).—In the oxida- 
tion of these amino-acids in contact with blood charcoal, the 
following results were obtained: Cystine used up oxygen 32%, 
and produced carbon dioxide 20%, ammonia 29° and sulphuric 
acid 11%. Cysteine in the same circumstances used up oxygen 
29°, and produced carbon dioxide 22%, ammonia 30%, and 
sulphuric acid 18%. Leucine used up oxygen 16% and pro- 
duced carbon dioxide 17°, and ammonia 74%. The figure in each 
case represents the percentage of the amount that would obtain 
in the complete combustion of the substance. Tyrosine was 
also oxidised on charcoal, but incompletely. The kinetics of the 
reactions as well as the influence of temperature are discussed. 


8. 8. Z. 


The Chemical Structure of Chondridin. P. A. LivExt 
and J. Léprz-SuArez (J. Biol. Chem., 1921, 45, 467—471).—Chon- 
dridin was isolated by Hebting (A., 1914, i, 888) on the hydrolysis 
of chondrotin sulphuric acid. Since, however, the accepted struc- 
tural representation of the latter substance admits in the organic 
radicle of the molecule only one derivative of chondrosin, namely, 
the acetyl derivative, it seemed probable that Hebting’s chor- 
dridin was formed from chondrosin through manipulation. The 
available evidence appeared to indicate that chondridin is a lactone 
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4 {chondrosin, and has probably the structure (the position of the 


NH,-group is uncertain) 


l O | NH, OH OH 
ee ee ee ee eee 
O C ~ 


The experimental work which the present paper describes supports 
this theory. 

Chondridin, C,,H,,0,)N,2$H,O, forms a white, crystalline powder, 
darkens 200, [«];} ++ 60-6. J.C. D. 


Alkyl Cyanoacetic Esters. Joun C. HessterR and RoBeErt 
M. Lamp (J. Amer. Chem. Soc., 1921, 43, 205—208. Compare A., 
1916, i, 378).—Ethyl cyanoacetate, when ethylated in methyl 
alcoholic solution, gave methyl «-cyano-«-ethylbutyrate, b. p. 103— 
105°/23-5 mm.; 205—206°/743 mm.; D*! 0-977. With sodium 
ioamyloxide and isoamyl iodide in tsoamyl alcoholic solution 
ethyl cyanoacetate gave isoamyl «-cyano-d-methyhexoate and isoamyl 
1-cyano-5-methyl-«-isoamylhexoate, from which «-cyano-5-methyl-«- 
isoamylhexoic acid, m. p. 74-75°; D® 0-9074, giving a silver salt, 
was obtained. W. G. 


Simple Cyanic and Cyanuric Compounds. II. Cyanuric 
Triazide, C,N,.. Erwin Orr and Ernst Ouse (Ber., 1921, 
54, [B], 179-186. Compare A., 1919, i, 260)—Cyanuric triazide is 
prepared by the very gradual addition of finely powdered cyanuric 
chloride to a well-stirred, ice-cold aqueous solution of sodium azide 
or, more conveniently, from the same substances dissolved in 
aqueous acetone. It forms colourless, highly refractive crystals, 
m.p. 94°, Di! 1-54 (after solidification from the molten condition). 
It explodes when heated for some time at 150—160°, or for a shorter 
period at 170—180° with sensible previous evolution of gas, and is 
sensitive to blow or shock, but not to a greater extent than is 
mercury fulminate. In contrast with the behaviour of the azides 
of the heavy metals, large crystals of cyanuric triazide do not 
exhibit a much greater sensitiveness to shock than does the finely 
divided material. Nitrogen and cyanogen are the gaseous pro- 
ducts formed when cyanuric triazide is exploded in a vacuum. 
The triazide is rapidly and completely hydrolysed by N/10 aqueous 
sodium hydroxide solution at 50°. The constitution of the com- 
pound is discussed at some length; its slight reactivity in com- 
parison with the cyanuric haloids and cyanuric cyanide indicates 
that it may possibly be a cyanuric tritetrazole. For the present, 
however, it is regarded as a triazide, since its ready hydrolysis by 
alkali is otherwise very difficult to explain. 

The action of sodium nitrite and dilute acid on cyanuric tri- 
hydrazide has been further examined (compare Finger, A., 1907, 
i, 298); the latter substance is most conveniently prepared by warm- 
ing trimethyl cyanurate with an excess of hydrazine hydrate on 
the water-bath for several hours. Diazotisation of the second and 
particularly of the third hydrazine group is found to take place 
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so slowly, however, that it is impossible to prepare pure cyanuric 
triazide in this manner. The latter cannot be isolated by fractional 
crystallisation of the product of the reaction, since the solubilities 
of the intermediate products of the triazide appear to be closely 
similar and, in addition, the substances form mixed crystals. : 
H. W. 


Reactions of Mercury Fulminate with Sodium Thio- 
sulphate. F. H. Dupri and P. V. Dupri (Analyst, 1921, 46, 
42—49).—-Boric acid may be used in place of potassium iodide to 
prevent loss of alkalinity when mercury fulminate is decomposed 
by sodium thiosulphate. Ammonia is one of the products of the 
decomposition, and the following equations are suggested to explain 
the course of the reaction: Hg(CNO), + 2Na,$,0, = Hg§,0, + 
NaCN + NaOCN + H,O + 2NaOH = HgSO, + 2Na,SO, + 
NaSCN + H,O; NaSCN + 3H,O = NH, + H,S + CO, + NaOH: 
HgSO, +- H,S = HgS + H,SO,; H,SO, + NaOH + NaSCN = 
Na,SO, + HCNS + H,O; HCNS + NH, = NH, CNS. The authors 
iso discuss the precautions to be observed when large quantities 
of fulminate are to be destroyed by treatment with thiosulphate 
solution. W. P.S. 


The Preparation and some Physical Constants of Cyanogen 
Chloride. Cu. Maveurn and L. J. Smion (Ann. Chim., 1921, 
[ix], 145, 18—41).—The authors have examined different methods 
for the preparation of cyanogen chloride and find that the best 
yield is obtained by the action of chlorine on hydrocyanic acid 
(compare Price and Green, A., 1920, i, 425). The physical con- 
stants given are b. p. 12-5°/755 mm.; m. p. — 7° to — 6°; D® 1-222 
with an average expansion coefficient between 0° and 45° of 0-0015. 

W. G. 


The Bismuthobromocyanides; New Complex Com- 
pounds. A. Cu. Vournazos (Compt. rend., 1921, 172, 535— 
537).—Bismuth bromide reacts with metallic cyanides in the 
absence of moisture and in the presence of dry xylene when 
warmed on a water-bath to give complex cyanides in which the 
bismuth is masked in the complex ion. The following have been 
prepared, potassium bismuthobromocyanide, K,BiBr4(CN)g, _ silver 
bismuthobromocyanide, Ag,BiBr,(CN),; cuprous brsmuthobromo- 
cyanide, Cu,BiBr,(CN),; and mercury bismuthobromocyanide, 
Hg,Bi,Br,(CN),. All these complex compounds are decomposed 
by water at the ordinary temperature. W. G. 


Catalytic Action of Hydrogen Peroxide on Potassium 
Ferro- and Ferri-cyanides. E. A. Lijcx (Apoth. Zeit., 1921, 
36, 18—19; from Chem. Zenir., 1921, 1, 401—402. Compare 
A., 1919, 1, 389).—Further investigation has shown that the com- 
pounds H,Fe,(CN),. and H,Fe,(CN),, belong to the ferri- and 
ferro-series, and hence are to be termed octahydroferricyanic and 
hexahydroferrocyanic acids respectively. The constitution assigned 
previously to the latter is thus confirmed, The following salts of 


1906, 

distill 
ty-dip 
CEtPI 
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xtahydroferricyanic acid are described ; potassium, calcium, copper, 
inum, mercuric, uranyl, silver, iron. The following salts are 

scribed of hexahydroferrocyanic acid : potassium, calcium, copper, 
inum, mercuric, uranyl, silver, iron. All these salts are an- 

hydrous. H. W. 


Possible Asymmetry of Aliphatic Diazo-compounds. 
p. A. LevENE and L. A. Mixeska (J. Biol. Chem., 1921, 45, 593— 
#4)—Preliminary results on diazosuccinic esters indicate the 
pssibility of asymmetry in such compounds. J.C. D. 


1:1-Dimethylcyclohexane from Methylheptenone. ArtrHur 
Wotram CrossLEy and Nora Renovr (T., 1921, 119, 271—275). 


Some Retropinacolic Transpositions. (MLLE) JEANNE 
livy (Compt. rend., 1921, 172, 383—385).—Further evidence is 
given in support of Tiffeneau’s hypothesis as to the mechanism 
of these transpositions, which occur during the dehydration of 
msymmetrical trisubstituted primary or secondary alcohols (A., 
1906, i, 662). yy-Diphenylbutan-8-ol, CMePh,-CHMe-OH, when 
distilled at the ordinary temperature with porous earth, gives 
¥y-diphenyl-A*-butene, CMePh:CMePh. yy-Diphenylpentan-8-ol, 
(EtPh,-CHMe-OH, by simple distillation yields #y-diphenyl-A*- 
pntene, CEtPh:CMePh. «$-Diphenyl-8-methylpropanol, 

CH,-CMePh:CHPh-OH, 
gives yy-diphenyl-8-methyl-A*-propene, CPh,:CMe,, and «(8-tri- 
phenylpropanol, CMePh,-CHPh-OH, gives ««-triphenyl-A+-propene, 
(Ph,-CPhMe. W. G. 


Influence of Substituents on Reactions. I. Influence of 
Chlorine and Bromine on the Velocity of Interaction of 
Benzyl Chloride with Sodium Ethoxide. Harrwic FRANZEN 
and IrENE RosENBERG (J. pr. Chem., 1920, [ii], 101, 333—340. 
Compare A., 1920, i, 730).—Introduction of chlorine into the nucleus 
of benzyl chloride increases its reactivity, the order p>m>o 
expressing the influence of orientation; bromine increases reactivity 
in the meta-, but diminishes it in the ortho-position. But the 
variation in the influence of the halogen atom in this case, as in 
those of the reduction of phenylhydrazine, and the formation of 
picrates of hydrocarbons and phenols (A., 1918, i, 456) are slight. 
The results are discussed in connexion with those previously 
obtained from the methyl group. J. K. 


Preparation and Properties of 1 : 3: 5-Trinitrobenzene. 
L. Guy Rapoure and Atan A. Powurr (J. Soc. Chem. Ind., 
1921, 40, 45—48r.).—In general, nitration of 1 : 3-dinitrobenzene 
yields the known 1 : 3: 5-trinitro-compound, m. p. 121°, but occa- 
sionally a trinitrobenzene, m. p. 61°, is formed, although this is 
not obtainable at will. This new compound is convertible by 
simple reactions into that melting at 121° and appears to be a 
less stable form of s-trinitrobenzene. 

The highest yield, namely 71%, of the compound, m. p. 121°, 
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was obtained by adding 50 grams of 1 : 3-dinitrobenzene gradually) 


to a mixture of 75 grams of nitric acid (100%) and 125 grams 
of oleum (60% of SQ;) heated in a reflux apparatus at 110° 
50 grams of the oleum and 35 grams of the nitric acid being 
afterwards added and the whole heated at 110—120°; 
duration of the nitration amounts to six hours. 

lower yields are obtained than in white light. 

The influence of various catalysts was examined, but these 
failed to determine formation of the compound, m. p. 61°. The 
properties of the two forms are similar, but the unstable one 
reacts much the more slowly with sodium hydrogen carbonate jn 
alcoholic solution and, further, cannot be sublimed. The additive 
compounds formed with aniline both have m. p. 124° and yield 
the trinitrobenzene, m. p. 121°, when treated with dilute hydro. 
chloric acid. With «-(or 8-)naphthylamine both form the same 
additive compound, m. p. 214° (162°) (see Sudborough, T., 1901, 79, 
522), which yields the stable s-trinitrobenzene on decomposition, 
The unstable is not converted into the stable form when heated, 
either alone or in concentrated sulphuric acid, just above its 
melting point, but fractional crystallisation of a mixture in equal 
volumes of the saturated alcoholic solutions of the two forms 
yields only that with m. p. 121°. 

The two modifications have the same molecular weight in solution 
and yield the same dinitroaniline, the same nitrophenylenediamine, 
and the same triaminobenzene. Experiments made with benzene 
as solvent according to the method suggested by Sidgwick (T.,, 
1915, 672) indicate that the two forms are polymorphic. 

=. ae Be 


The Nitrotoluenes. V. Binary Systems of o-Nitrotoluene 
and another Nitrotoluene. James M. Bett, Epwarp B. 
Corpon, FietcHer H. Spry, and Wooprorp Wauire (J. Ind. 
Eng. Chem., 1921, 13, 59—61. Compare A., 1920, i, 22, 23, 152, 
153).—The results are recorded of work on three binary systems 
in each of which o-nitrotoluene is one of the components, and 
p-nitrotoluene, 2 : 4-dinitrotoluene, or 2 : 4 : 6-trinitrotoluene is the 
other component. The existence of two different crystalline forms 
of o-nitrotoluene is confirmed; the metastable «-form always 
appears first, and frequently remains unchanged for several hours, 
even when the freezing liquid is stirred vigorously. A simplified 
method for the transformation of the metastable to the stable 
8-form is based on an observation made in an attempt to obtain 
the eutectic temperature for p-nitrotoluene and «-o-nitrotoluene. 
The determination of this eutectic point failed as a result of the 
change from the metastable form to the stable form, and the 
latter was prepared, therefore, by seeding liquid o-nitrotoluene at 
— 10° with a few crystals from this mixture. The temperature 
immediately rose to — 4-45° (corr.) and remained constant to 
complete solidification. In the binary system -nitrotoluene- 
o-nitrotoluene the eutectic point and composition are — 15-73” 
and 26% p-nitrotoluene; in the system 2: 4-dinitrotoluene- 


CH ; 
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+B jnitrotoluene, — 11-45° and 21% of 2: 4-dinitrotoluene ; and in the 
‘sit ase of the system 2: 4: 6-trinitrotoluene—o-nitrotoluene it was 
ible to follow out curves both for the «-form and for the 
jform of o-nitrotoluene to their respective eutectic points with 
initrotoluene; thus in the system with the @-form the eutectic 
int and composition are — 9-7° and 19-5% of trinitrotoluene, 
wd in the system with the «-form — 15-6° and 16% of trinitro- 
toluene. F. M. R. 


Melting Points of Mixtures of o- and p-Toluenesulphonyl 
Chlorides. Lzonarp Harprne (T., 1921, 119, 260—262). 


Solubility of the Isomeric Nitroanilines in m-Xylene. 
(uapas (Compt. rend., 1921, 172, 538—539).—One hundred grams 
of m-xylene at 15° dissolves 11-6 grams of o-nitroaniline, 1-74 
gams of m-nitroaniline, or 0-28 gram of p-nitroaniline. There 
isan indication that these nitroanilines form additive compounds 
vith m-xylene having the composition Cg,H,(NH,)-NO,+C,H,Me,. 

W. G. 


Optically Active «-Amino-«?-Diphenylethanes. Ragnar 
SipzRquistT (J. pr. Chem., 1920, (ii), 101, 293—307).—The resolu- 
tin of this base has been repeated, since Strandmark’s account 
‘Svensk. Kem. Tidskr., 1906, 18, 3) is only slight. The r-base, from 
the reduction of deoxybenzoinoxime, b. p. 165°/11 mm.; 170°/14° 
mm.; 181°/25 mm.; 188°/32 mm.; 222°/75 mm., gives an acetate, 
(\gH,0,N, m. p. 137-5—138-5° (corr.). The levo-base was separated 
from the racemic compound in the form of its normal (compare 
Strandmark, loc. cit.) tartrate, CsgH;,0,No, m. p. 220—221° (decomp.), 
lal} — 43°; hydrochloride, C,,H,,N,HCI,H,O, m. p. above 250°, 
i) — 70°; hydrogen tartrate, C,,H,,O,N, m. p. 160° (corr. decomp.), 
precipitated from alcoholic solution ; normal malate, Cs5.H5,0;N>,H.O, 
m. p. 171°, [a]? — 70°; hydrogen malate, C,.M,,0;N,3H,O, m. p. 
139—140° (corr.), [a]j} — 56°; carbamide, C,;H,,ON,, m. p. 109— 
110° (corr.); [a]\} — 21°. The dextro-base, m. p. 15° (ca.), b. p. 
168°/15 mm., [a]}} + 11-04°, shows a tendency to racemisation above 
200°, and was obtained from the r-base, after removal of the levo- 
compound, as the normal malate, C5.H,,0;N,, m. p. 199-5—200° 
(decomp.), [a]j} + 65°; normal tartrate, C,.H,,0,N,,2H,O, m. p. 
201-5—202° (decomp.), [a]}} + 68°; hydrogen tartrate, 

isH2,0,N,3H,0, 
m. p. 159—160° (corr.), [a] + 56°; acetyl derivative, C,,H,,ON, 
m. p. 168-5°, [a]? — 15°. JK. 

Steps in the Reduction of Aryl Derivatives of Nitric Acid. 
Kurt H. Meyer and Water Reppe (Ber., 1921, 54, [B], 327— 
337).—It has been shown by Meyer and Gottlieb-Billroth (A., 1920, 
i, 37) that the quinonoid salts of diarylhydroxylamine N-oxides 
are converted by gentle reduction into diarylnitric oxides and by 
complete reduction into the corresponding amines. The course 
of the reaction has now been followed more closely and the de- 
composition of the free diarylhydroxylamine N-oxides has been 
investigated. 
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The quinonoid salts are more or less rapidly converted by alkali 
hydroxide in aqueous solution or by dry alkali in chloroform solu. 
tion into oxonium hydroxides, which speedily pass into diarylhydr. 
oxylamine N-oxides; the latter, however, immediately decompose 
into diarylnitric oxides and products which have not yet been 
identified. Moderated reduction of the quinonoid salts by zine 
dust and alcohol or sodium iodide and acetone leads smoothly 
to the diarylnitric oxides, of which a series of new examples is 
given; these substances are stable towards alkali, but very sen- 
sitive to acid, giving, on the one hand, the quinonoid salt with 
quinquevalent nitrogen, and, on the other, the corresponding N. 
diarylhydroxylamine (the latter is gradually decomposed into 
amine and nitric oxide). The diarylnitric oxides are converted 
by halogen into the quinonoid salts with quinquevalent nitrogen; 
they are reduced by hydrazine hydrate or phenylhydrazine to 
N-diarylhydroxylamines, which speedily pass when dissolved, 
more slowly when preserved in the dry condition, into the cor. 
responding amine and nitric oxide, 3R,N-OH —> 2R,NO + R,NH + 
H,O. Acid reducing agents convert all the intermediate products 
into diarylamines, from which they cannot be regenerated by oxid- 
ation, this process leading to coloured solution of the salts of the 
corresponding tetra-arylhydrazines. The course of reduction ex- 
hibits close similarity to that of nitric acid, as shown in the annexed 
scheme, the only difference being that the diarylnitric oxides as 
bases are stable in acid but unstable in alkaline solution, whilst 
the inorganic substances, as acids, are stable in alkaline but decom- 
posable in acid solution. 


ON <0 Oxidation product 
alkali 4 OH A aikali —— 
O:N:0 | ——R N< oy 
spontaneous | + 
| O:N-OH ™ a acid 
LY ° A spontaneous | 
N:O - R,:N-OH 
Y 
R,NH 


The following individual substances are described: di-p-anisyl- 
nitric oxide, m. p. 150° (decomp.), after softening at 120°; di-p- 
anisylhydroxylamine N-oxide perbromide, coppery crystals, m. p. 116° 
(decomp.), which is reduced quantitatively by aqueous sodium 
iodide to di-p-anisylamine, m. p. 101°; di-p-anisylhydroxylamine, 
colourless needles, m. p. 118°, to a brownish-red liquid, after 
becoming discoloured from 60°; 4: 4’-dimethoxy-2 : 6 : 2’ : 6-teira- 
methyldiphenylnitric oxide, red crystals, m. p. 163° 4: 4’-dimeth- 
oxy-2 : 6 : 2’ : 6’-tetramethyldiphenylamine, m. p. 128°; quinonoid 
periodide of 2:4: 2’ : 4’-tetramethoxydiphenylhydroxylamine N-oxide, 
steel-blue needles, m. p. 124° decomp.); quinonoid perchlorate of 
2:4: 2’: 4’-tetramethoxydiphenylhydroxylamine, dark blue crystsls, 
m. p. 175° (decomp.); diperchlorate of octamethoxytetraphenyl- 


alkali 
solu. 
hydr. 
npose 
been 
" zine 
othly 
les is 
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hydrazine, No[CgH3(OMe),]4,(HC10,), pale blue needles, m. p. 194-5° 
(decomp.) ; 4:6:4' : 6’-tetramethoxy-2 : 2’-dimethyldiphenylnitric 
oxide, NO[C,H,Me(OMe),],, red prisms, decomp. 175°; quinonoid 
perbromide of 4:6: 4’ : 6’-tetramethoxy-2 : 2’-dimethyldiphenylhydr- 
ocylamine N-oxide, black needles; 4:6: 4’ : 6’-tetramethoxy-2 : 2’- 
dimethyldiphenylhydroxylamine, m.p. (in crude condition) 145°; 
2:4:6:2': 4’ : 6’-hexamethoxydiphenylnitric oxide, tile-red crystals, 
decomp. 194°. H. W. 


Catalytic Preparation of Secondary Amines and Attempts 
at Alkylation of these Bases. ALPHONSE MAILHE (Compt. 
rend., 1921, 172, 280-—283; Bull. Soc. chim., 1921, [iv], 29, 106— 
110).—Schiff’s bases of the type CHR:NR’ may be readily con- 
verted into the corresponding secondary bases by suspending in 
the liquid at 170° a little finely divided nickel and passing in a 
current of hydrogen. This method has been successfully applied 
to the benzylidene derivatives of aniline, o-, m-, and p-toluidine, 
and p-anisidine. 

Attempts to prepare tertiary amines from these secondary amines, 
by passing their vapour along with that of methyl or ethyl alcohol 
over aluminium oxide at 380—400°, were not successful. Under 
these conditions phenylbenzylamine and methyl alcohol gave 
formaldehyde, toluene, and methyl- and dimethyl-aniline. p-Tolyl- 
benzylamine and ethyl alcohol gave formaldehyde, toluene, and 
ethyl- and diethyl-p-toluidines. W.G. 


The Thiocarbimide Reaction. I. Snirard Kopama (J. 
Tokyo Chem. Soc., 1920, 41, 951—965).—On boiling phenylethyl- 
ammonium phenylethyldithiocarbamate with alcohol, hydrogen 
sulphide was evolved, and s-diphenylethylthiocarbamide, m. p. 88°, 
was formed; this was treated with concentrated hydrochloric acid 
to obtain thiocarbimide, but without success. By condensation, 
with carbon disulphide in the presence of sodium hydrogen carbon- 
ate in absolute alcoholic solution, leucine, phenylalanine, and 
tyrosine yield the corresponding s-di-a-thiocarbamic acids, hydrogen 
sulphide being evolved in theoretical quantity. This reaction can 
be utilised for the estimation of these amino-acids. Glycine, sodium 
glutamate, and hystidine monohydrochloride do not, however, 
condense with carbon disulphide by this method. Sodium thio- 
cyanoacetate gives 2: 4-diketothiazolidine when heated with 
concentrated hydrochloric acid, whilst the reaction product of 
sodium «-chloro’schexoate and potassium thiocyanate is a sulphur 
compound, m.p. 132°, which may perhaps be 2: 4-diketo-5-iso- 
butylthiazolidine. The following substances were obtained by 
condensation : r-s-«-7'hiocarbodiaminoisohexoic acid, transparent, 
pale yellow solid, and its calcium and barium salts, from leucine. 
|-s-«-T'hiocarbodiamino-8-phenylpropionic acid and its barium salt 
from phenylalanine. The corresponding acid from tyrosine was 
not obtained in the pure state. 
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The Interaction of Tin and Phenol. Harper F. Zotz 
(J. Amer. Chem. Soc., 1921, 43, 211—212).—When phenol is slowly 
distilled in the presence of tin it is partly decomposed, giving 
benzene, and the tin is converted into stannic oxide. At the ordinary 
temperature, the velocity of reaction is so slow as to be practically 
negligible. W. G. 


A Catalytic Decomposition of certain Phenol Silver 
Salts. III. The Action of Mercury on Tribromophenol 
Bromide. W. H. Hunter and G. H. Woorterr (J. Amer. 
Chem. Soc., 1921 43, 131—135. Compare A., 1916, i, 717; 1918, 
i, 63).—When tribromophenol bromide in benzene solution is 
shaken with mercury it yields polydibromophenylene oxide (loc. 
cit.), the mercury removing two bromine atoms and the same 
unsaturated residue, C,H,OBr,, being formed as results from the 
catalytic decomposition of the silver salts of tribromophenol. 
This is also apparently the compound obtained by Kastle and 
Loevenhart (A., 1902, 211) by the action of sunlight on a solution 
of tetrabromocyclohexadienone on carbon disulphide. 

Benedikt’s hexabromodiphenoquinone (A., 1879, 717) is not 
obtained by the action of tribromophenol bromide on silver 
tribromophenoxide as claimed by Kastle and Loevenhart (loc. cit.). 
The silver salt is catalytically decomposed by bromine, resulting 
from the slow spontaneous decomposition of the tribromopheno] 
bromide. W. G. 


A Catalytic Decomposition of certain Phenol Silver 
Salts. IV. The Constitution of the Amorphous Oxides. 
W. H. Hunter and G. H. Wootert (J. Amer. Chem. Soc., 1921, 
43, 135—151. Compare preceding abstract).—Potassium tri-iodo- 
phenoxide crystallises from alcoholic solution with one molecule of 
alcohol. In the presence of a trace of bromine or in bright sun- 
light alone in aqueous solution, it is converted into the purple 
chromo-polydi-iodophenylene oxide (compare Lautemann, Annalen, 
1861, 120, 309). Potassium tribromophenoxide behaves similarly. 
When tested by their behaviour towards alkaline hydrazine solu- 
tions, neither the polydi-iodo- nor the polydibromo-phenylene oxide 
showed the presence of more than traces of quinonoid oxygen. 
chromo-Polydi-iodophenylene oxide on reduction gave a colourless 
compound, which yielded an acetyl derivative. The latter on 
hydrolysis gave a colourless compound which on oxidation gave 
the original red chromo-compound, all these compounds being 
amorphous. The colourless reduction compound, its acetyl deriv- 
ative and the product of hydrolysis of the latter, when tested, did 
not show the presence of any quinonoid oxygen. 

The amorphous oxides resulting from the catalytic decomposition 
of symmetrically trihalogenated phenol salts occur in two isomeri¢ 
forms, one colourless and the other coloured. The colourless ones 
are apparently mixtures, made up of varying numbers of residues 
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x x 


of the type a. »-0- and x >—0— linked together. 
—¢ a 


The coloured ones contain in addition residues of the type 


—<"_>:0 and a as Thus no definite structures can 


| 
be assigned to these polymerised compounds, which must be con- 
sidered as “ piles” of residues. 


A Catalytic Decomposition of certain Phenol Silver 
Salts. V. The Action of Iodine on the Sodium Salt of 
Trichlorophenol. W. H. Hunter and Limiran M. SEYFRIED 
(J. Amer. Chem. Soc., 1921, 43, 151—159. Compare preceding 
abstracts)—The action of iodine on the sodium salt of trichloro- 
phenol apparently results in the following series of changes. The 
iodine removes the sodium atom forming sodium iodide, and leaves 
an unsaturated residue, C,H,OCI,. The latter loses an atom of 
chlorine, which expels the iodine from the sodium iodide, whilst 
the new unsaturated residue polymerises, forming polydichloro- 
phenylene oxide (C,H,OCI,),. W. G. 


Rate of Reaction of Picric Acid with Nitrating Acid. 
D. L. Hamuick (J. Soc. Chem. Ind., 1921, 30, 26r).—Even at 


atelatively high temperature (96° to 115°), the rate of destruction 
of picric acid by nitrating acids is too slow to affect the yield 
obtained by the nitration of phenol. W. ©. &. 


Phenolic Hexamethylenetetramine Compounds. Mortimer 
Harvey and L. H. BarKetanp (J. Ind. Eng. Chem., 1921, 13, 
135—141)—The authors have prepared the additive products 
hexamethylenetetramine -triphenol, -di-m-cresol, -di-p-cresol, 
‘mono-o-cresol, -quinol, -resorcinol, and -carvacrol. The compounds 
are crystalline substances having no definite melting point; when 
heated to near their point of liquefaction, they decompose partly 
and are converted into resinous substances. W. &. &. 


Urethanes of Thymol and Carvacrol. D. C. L. SHERK. 
(Amer. J. Pharm., 1921, 93, 115—125).—The following urethanes 
were prepared by heating thymol or carvacrol with various aromatic 
carbimides in the presence of petroleum (b. p. 170—200°) : thymyl 
phenylurethane, m. p. 106-5—107°; carvacryl phenylurethane, 
mn. p. 138°; hydrothymoquinone phenyldiurethane, m. p. 229—230° ; 
thymyl «-naphthylurethane, m. p. 156—157°; carvacryl «-naphthyl- 
wethane, m. p. 117—119°. By dissolving hydrothymoquinone in 
a slight excess of 15°%, sodium hydroxide solution and adding a 
quantity of benzoyl chloride sufficient to leave an odour after the 
completion of the reaction, dibenzoylhydrothymoquinone was 
obtained, m. p. 141—142°. W. P. S. 
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Action of Nitric Acid on Phenols and Phenol Ethers, 
Kurt H. Meyer and W. E. Evpers (Ber., 1921, 54, |B], 337—346, 
—In general, the reactions of phenol ethers are very similar to 
those of phenols, so that the latter might be expected to yield 
quinonoid salts under the action of nitric acid thus : 


wr 4 \wq77\ 
N OH —> HO N:O ‘0 


\=/ 


(compare A., 1920, i, 37). The only substance of this type obtained 
previously appeared to be 7-hydroxyphenoxaz-2-one N-oxide pre- 
pared by the action of fuming nitric acid and ether on resorcinol. 
It is now shown, however, that a series of such products can be 
derived from monohydric and dihydric phenols. Kinetic measure. 
ments appear to indicate that the reaction is trimolecular, and 
therefore that the indophenol oxide is formed directly from the 
phenol (2 mols.) and nitric acid (1 mol.). In confirmation, it is 
shown directly that neither the nitro- nor the nitroso-phenol can be 
an intermediate product. The behaviour of phenols and their ethers 
towards nitric acid is therefore closely analogous, two concurrent 
reactions taking place, one of which leads to the production of 
the nitro-compound, the other to the formation of the indophenol 
oxide. The predominance of one or other type of change appears 
to depend on the nature of the substituents. The possibility of 
explaining the reactivity of phenols by the formation of a ketonic 
form (compare Henshelwood, T., 1919, 145, 1180) seems to be 
excluded. 

Indophenol-N-oxide, HO-C,H,-NO:C,H,:O, brownish-red crystals, 
which become carbonised when heated without exhibiting a definite 
melting point, is prepared by the gradual addition of pure, colour- 
less concentrated nitric acid to a solution of phenol in glacial 
acetic and concentrated sulphuric acids at 15—20°; the dark violet 
solution is poured into ice water and the product immediately 
extracted with ether. It is purified by conversion into the reddish- 
violet hydrochloride, from which it is recovered by hydrolysis with 
ice-cold water. It is reduced by sodium hyposulphite or by ane 
dust and avetic acid in the presence of chloroform to 4-dihydroxy- 
diphenylamine, which is oxidised by air to indophenol, m. p. 160. 
O-Benzoylindophenol N-oxide crystallises in orange-yellow or brown 
leaflets, m. p. 174-3°. Similar treatment converts o- and m-cresol 
into the reddish-violet hydrochlorides of the corresponding indo- 
phenol oxides, the yields being about the same as with phenol 
(0-6 gram from 20 grams); p-cresol, on the other hand, merely 
gives a dirty brown coloration. m-Xylenol yields a dark greet 
hydrochloride; the free indophenol oxide gives a dark greenish-blue 
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In a similar manner, thymol is converted 
into 2 : 2’-dimethyl-5 : 5’-diisopropylindo- 
Me Me phenol N-oxide hydrochloride, green 
n0/ S—N: S:0 crystals, m. p. 110° (decomp.), and 
a ae oer" 2: 2’-dimethyl-5 : 5’-diisopropylindophenol 
Pra 0 Pr? N-oxide, red leaflets with green superficial 
colour, m. p. 168° (annexed formula). 


;.Methoxyphenowaz-2-one N-oxide, OMe-CyHy<yyQ>CoHs:0, dark 


brownish-red needles, m. p. about 252° (decomp.), is prepared from 
resorcinol monomethyl ether and yields an unstable dihydrochloride 
and a stable monohydrochloride. It is reduced by warm alkaline 
hyposulphite to the corresponding autoxidisable amine, and by 
phenylhydrazine or hydriodic acid dissolved in glacial acetic acid to 
j-methoxyphenoxazone, tile-red needles, m. p. 247° (hydrochloride, 
dark red crystals, decomp. 170°); the latter cannot be re-converted 
into the oxide by treatment with nitrous or nitric acids, lead 
peroxide, or hydrogen peroxide in glacial acetic acid. H. W. 


lution in dilute alkali. 


Tautomerism of Phenols. III. Sodium Hydrogen Sul- 
phite and Phloroglucinol. Water Fucus (Ber., 1921, 
54, [B], 245—249).—In continuation of previous work (A., 1920, 
i, 159, 545), the author has now examined the behaviour of sodium 
hydrogen sulphite towards phloroglucinol, the latter substance 
hing of particular interest in this connexion, since its tautomeric 
behaviour has been definitely established in other ways. The 
substances slowly unite when heated in aqueous solution on the 
water-bath and the mono-derivative, C,H,O,SNa, is readily obtained 
in the pure condition and in good yield. The product closely 
resembles the compounds obtained previously from sodium hydrogen 
sulphite and phenols; thus, only traces of sulphur dioxide can be 
detected in its aqueous solution by means of iodine, and it is stable 
towards mineral acids. Its remarkable stability towards alkali, 
however, appears to indicate that it may be a sulphonic acid, but 


nite 

our. @ this behaviour is somewhat discounted by the observation that a 
vcial @ NSiderable portion of the added sulphur dioxide is eliminated 
iolet & *S barium sulphate when it is treated with neutral barium chloride 
tely § olution in the presence of hydrogen peroxide; under these con- 
ish- § “itions, sodium dihydroresorcinolsulphonate is unaffected. It 


does not appear to be possible at present to decide between the 
alternative formule with the groups CH,:C(OH)-O-SO,Na and 
CH,-C(OH ) ‘SO,Na ° 

Additive products of phloroglucinol with more than one molecule 
of sodium hydrogen sulphite are also formed, but have not been 
isolated in the pure condition owing to the small amount of phloro- 
glucinol available. H. W. 


nol 
ely { Tautomerism of Phenols. IV. Watrer Fucus (Ber., 
een § 221, 54, [B], 249—252)—The resorcinol bisulphite compounds 


of Fuchs and Elsner (A., 1920, i, 545) have been considered by 
Bucherer (A., 1920, i, 732) to be sulphurous esters on account of 
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itheir stability towards mineral acids; the author points out thaj 
cyclic keto-bisulphite compounds are almost unknown and do not 95 
necessarily share the unstability of keto-sulphite compounds j 
general and that phloroglucinol bisulphite (preceding abstract) 
which is shown analytically not to be an ester, is as stable a 
Bucherer’s esters. Bucherer’s further contention that cycligf, 
bisulphite compounds can be formed without co-operation of a; 
ketonic group is admitted and, indeed, an example of this is pr 
sented by resorcinol, which can react with three molecular propor. ; 
tions of sodium hydrogen sulphite. The product formed in this 
manner cannot possibly be an ester, since the analyses show that 
water is not eliminated during its formation, and the validity of 
these data has not been questioned. 

In reply to Herzig and Zeisel (A., 1920, i, 732), the author main. 
tains that these chemists have not adduced experimental evidence 
in favour of the tautomerism of resorcinol, but have merely con. 
sidered the possibility of it in connexion with their experiments 
on its ethylation. H. W. 


Derivatives containing Sulphur prepared from Ethylene 
Chlorohydrin. Emi Fromm and Apotr Koun (Ber., 1921, 54 
(B], 320—326)—88’-Dibenzoyloxydiethyl sulphide, S(C,H,°OBz2), 
colourless crystals, m. p. 65°, is obtained by the action of benzoy! 
chloride and sodium hydroxide on $§’-dihydroxydiethyl sulphide, 
care being requisite that the mixture is kept cool and alkaline. The 


substance is oxidised by hydrogen peroxide in glacial acetic acid 
solution to §8’-dibenzoyloxydiethyl sulphoxide, colourless needles, 
m. p. 83—85°, and by potassium permanganate to 6@’-dibenzoylozy- 
diethylsulphone, silvery leaflets, m. p. 95°. 68’-Dibenzoyloxydiethyl 
sulphide is converted by bromine into 88’-dibenzoyloxydiethyl sulphide 
dibromide, SBr,(C,H,OBz,),, yellow needles, m. p. 81°, which 
slowly decompose on exposure to moist air, and by iodine into the 
corresponding di-iodide, which, however, is very unstable. p-Toly 
B-hydroxyethyl sulphide, C,H,Me-S-CH,-CH,-OH, b. p. 282—283°/ 
atmosphere pressure (decomp.), 174°/30 mm. is prepared by the 
addition of ethylene chlorohydrin to a solution of p-tolyl mer- 
captan in concentrated aqueous sodium hydroxide; it yields a 
benzoyl derivative, m. p. 21°, b. p. 233°/15 mm., and is oxidised to 
p-tolyl 8-hydroxyethyl sulphoxide, which, on account of the instability, 
could not be purified by distillation (benzoate, m. p. 106°). p-Tolyl- 
6-hydroxyethylsulphone, needles, m. p. 39°, b. p. 230°/13 mm., is 
obtained from ethylene chlorohydrin and sodium p-tolylenesul- 
phinate. The corresponding benzoate, prepared by oxidation of the 
sulphide, or, preferably, by benzoylation of p-tolyl-8-hydroxyethy!- 
sulphone, crystallises in rods, m. p. 171°. p-Tolyl 6-benzoyloxyethy! 
sulphide dibromide, m. p. 101°, is obtained from its components 
in glacial acetic acid or light petroleum solution and is hydrolysed 
smoothly by water to the sulphoxide, m. p. 106°, thus affording 
the readiest means of preparing the latter; the di-iodide forms 
wine-red crystals, m. p. 58—70°, which gradually loses iodine 
when preserved. 


-# alcohol. 
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m p-Tolyl B-chloroethyl sulphide, yellow, poisonous liquid, b. p. 

%55—257°/atmospheric pressure, 150°/22 mm., is prepared by the 
ation of hydrogen chloride on a boiling alcoholic solution of p-tolyl- 
jhydroxyethyl sulphide; it can be oxidised to the corresponding 
silphoxide which decomposes when heated in a vacuum, and 
sulphone, colourless crystals, m. p. 71°. p-T'olyl B-iodoethyl sulphide 
is obtained as a red oil by the action of potassium iodide on 
, solution of the corresponding chloro-compound in absolute 


H. W. 


Condensation of m-Dimethylaminophenol with Benz- 
aldehyde. Sri Krisuna and Frank Geo. Pore (T., 1921, 119, 


296—289). 


The Pinacolic Nature of Transpositions in the «-Phenyl- 
imethylpropane-«8-diol Series. M. Trrrengeav- and 
4. OntKHOFF (Compt. rend., 1921, 172, 387—390).—When «-phenyl- 
s-methylpropane-«8-diol is dehydrated by warming with dilute sul- 
phuric acid it yields «-phenyl-a-methylpropaldehyde, CMe,Ph-CHO. 
The two methyl ethers derived from this glycol behave 
similarly. When dimethylstyrene oxide, “<i , is heated 

ors. 


with zine chloride or a trace of sulphuric acid it also yields «-phenyl- 
xmethylpropaldehyde. «-Phenyl-8-methylpropane «$-iodohydrin, 
when treated with silver nitrate, loses the elements of hydrogen 


iodide and gives «-phenylethyl methyl ketone, CHMePh-COMe. 
Thus in the transposition of trisubstituted glycols or their deriv- 
atives the nature of the migration depends on the nature of the 
substituents attached to the carbon atom carrying the oxygen 
which remains. 


, 


¥ R’ 
R>o—c<R” —> Rc—CO-R’. 
} VA 
O H¢ 
i 
If of the substituents R’R” one is an atom of hydrogen, the 
form of the reaction will depend on the nature of the second sub- 
stituent. Ifthe latter is an alkyl group, the hydrogen will migrate, 
hut if it is an aryl group, then this aryl group will migrate. 


W. G. 


4~Methylbenzophenone Chloride and its Condensation 
with Phenol. F. C. Hann (J. Amer. Chem. Soc., 1921, 48, 
175—179).—The condensation of 4-methylbenzophenone chloride 
with phenol is analogous to that between benzophenone chloride 
and phenol (compare Gomberg and Jickling, A., 1916, i, 29). 
When heated together in benzene solution, the two substances 
condense to give diphenoxy phenyl-p-tolylmethane, C,H,Me-CPh(OPh), 
m. p. 134°. If, however, the two substances react together at the 
ordinary temperature in the absence of a solvent, phenyl-p-hydroxy- 
phenyl-p-tolylcarbinol, C,H,Me-CPh(OH)-C,H,-OH, is obtained. This 
carbinol occurs in two desmotropic forms, which could not, how- 
ever, be got in the pure state. If methylbenzophenone chloride 
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and phenol are heated together in the absence of a solvent the 
product is phenyl-di-p-hydroxy phenyl-p-tolylmethane. W.G. 


Nitrobenzoates of the Three Cresols. Evcren Hingg; 
(Helv. Chim. Acta, 1921, 4, 23—25).—o-Tolyl 0-nitrobenzoate 
forms aggregates of colourless, microscopic prisms, sintering at 64°, 
m. p. 68—69°; the m-tolyl ester, colourless, microscopic prisms, 
sintering at 56°, m. p. 58-5—60°; the p-tolyl ester, fern-like aggre. 
gates of colourless, microscopic, leaflets, softening at 77°, m. p. 
78—79-5°. o-Tolyl m-nitrobenzoate forms scaly aggregates of 
colourless, microscopic, rhomboidal plates, softening at 94°, m. p. 
96-5—97-5°; the m-tolyl ester, colourless, microscopic, rhomboidal 
plates with truncated points, softening at 61-5°, m. p. 63—64°; 
the p-tolyl ester, concentric bundles of flat prisms, m. p. 7/—78°, 
softening several degrees lower. o0-Tolyl p-nitrobenzoate forms 
feathery aggregates of colourless, microscopic needles, softening 
at 88-5°, m. p. 92—93°; the m-tolyl ester, bundles of colourless, 
microscopic needles, m. p. 85—85-5°; the p-tolyl ester, colourless, 
microscopic, quadrilateral, prismatic plates, m. p. 96-5—97-5°. 

The phenylearbamates of the three cresols have also been pre- 
pared and agree in properties with those obtained by Weehuizen 
(A., 1918, i, 341). z. B. F. 


Preparation of n-Butyl p-Aminobenzoate. Socriri 
CHIMIQUE DES Usrtnes pv RuHONE (Brit. Pat. 148743).—n-Butyl 
p-aminobenzoate, prepared by the esterification of p-aminobenzoic 
acid with n-butyl alcohol in presence of gaseous hydrogen chloride, 
or by esterification of p-nitrobenzoyl chloride or p-nitrobenzoic 
acid with n-butyl alcohol by the usual methods and reduction of 
the resulting n-butyl p-nitrobenzoate, is a crystalline substance, 
m.p. 59°, b. p. 173—174°/8 mm., and very slightly soluble in 
water. n-Butyl p-nitrobenzoate, a substance not hitherto described, 
forms lamellar crystals, m. p. 35°, b. p. 160°/8 mm. G. F.M. 


The Resolution of Aminophenylacetic Acid into its 
Optically Active Compounds. Sr. Mrnovicr (Bul. Soc. Chim. 
Romdnia, 1920, 2, 8—13).—r-Aminophenylacetic acid gives a 
benzoyl derivative, m. p. 178°, which readily yields a brucine salt. 
This salt is resolved into its two components by fractional crystal- 
lisation and brucine d-benzoylaminophenylacetate, has m. p. 87—90°. 
From the latter salt d-benzoylaminophenylacetic acid, m. p. 187— 
188°; [«]}} + 84-07°, was obtained, which when boiled with 20% 
hydrochloric acid gave d-aminophenylacetic acid, sublimes at 227°, 
[a}i} — 90-32°. The corresponding /-compounds could not be 
obtained pure. W. G. 


Benzilic Acid. J. Herzig and MARIANNE SCHLEIFFER 
(Annalen, 1921, 422, 326—332. Compare A., 1920, i, 846).— 
Acetylbenzilic acid, prepared by Klinger and Standke (A., 1889, 
885) from benzilic acid and acetic anhydride, is formed also by 
the action on the acid of acetic anhydride and sodium acetate, 
but the latter colours the liquid and sometimes retards the subse- 
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yent crystallisation of the compound. Molten acetylbenzilic 
id remains unchanged at 140°, Klinger and Standke’s statement 
that it decomposes with formation of benzilic acid at 100—110° 
king explainable by the presence of moisture in the preparation 


t ‘ 

When treated with acetic anhydride, sodium acetate, and zinc 
dust, benzilic acid yields an acid, C,;H,,0,, m.p. 144—146°, 
vhich is probably $8-diphenylpropionic acid; the methyl ester 
hsm. p. 56—59°. The reaction is explained simply by the equation, 
(H-CPh,-CO,H + CH,-CO,H = CO, + H,O + CHPh,-CH,-CO,H, 
ad is somewhat analogous to the action of acetic acid on 
rketonic acids (Homolka, A., 1885, 758). A distinct odour of 
aldehyde is, however, observable during the reaction, so that it 
is possible either that (1) acetaldehyde is formed by reduction 
of the acetic acid, carbon dioxide being liberated and benzhydrol 
formed as an intermediate product, or that (2) formic acid is first 
glit off, formaldehyde and carbon dioxide being afterwards formed, 
together with benzophenone as intermediate product. Both these 
views are contradicted by the results obtained when benzophenone 
aid benzhydrol are subjected to reducing acetylation. Benzo- 
phenone is not affected when treated with sodium acetate and 
acetic anhydride, but when zine dust also is present benzopinacone 
is formed; benzhydrol gives, either in absence or in presence of 
ine dust, acetylbenzhydrol. 

Methyl benzilate, when boiled for an hour with acetic anhydride, 
vdium acetate, and zine dust, remains almost entirely unchanged, 
oly a small proportion of methyl acetylbenzilate, CPh,(CO,Me,)s, 
m.p. 122—125° being formed. T. H. P. 


Ketens and Aliphatic Diazo-compounds. H. SraupINGER 
ad TH. Reser (Helv. Chim. Acta, 1921, 4, 3—23).—The inter- 
actions of aliphatic diazo-compounds and ketens have been investi- 
gated, partly with the hope of obtaining ketonic derivatives of the 
yclopropane series, which should decompose similarly to tetra- 
phenylethylenesulphone when heated, giving carbon monoxide 
and ethylene derivatives. 

Diphenylketen and ethyl diazoacetate react energetically in the 
cold, liberating nitrogen quantitatively ; the expected ethyl dipheny]- 
cyclopropaneonecarboxylate (II]) is, however, not obtained, the 
reaction being a complicated one. The initial product is probably 
in unstable pyrazolone derivative (I or Il), which yields IIT, the 
_ undergoing rearrangement to ethyl cyclopropenolcarboxylate 


OPh, COs 1 O Ph,-CO ' 
N 3 CH:CO,Et —> 
C0, Et-OH——N7 * > . 
(L.) (II.) 


GPh, ‘ “c - CPh,—-~, ava 
do—7CH-CO,Et —> Gon)? © CO,Et 


(LII.) (LV.) 
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Attachment of the diazoacetate at the carbonyl group of the 
diphenylketen formerly appeared improbable, but such reactions 
have now been realised with, for instance, phosphineimines 
(Staudinger and Meyer, A., 1920, i, 228). The unstable additive 
product (V or VI) gives an ethylene oxide derivative (VII) on 
decomposition : 


CPh,:C—O- N-C(CPh,)—> _, CPh,:0— 

come” N or \.CH(CO,Et)” ° CO,Et-CH” . 
(V.) (VI.) (VILI.) 
The diazoacetic ester reacts in the same way with the carbonyl 
group of benzaldehyde, the cthylene oxide derivative in this case 
undergoing rearrangement into ethyl benzoylacetate (compare 
Schlotterbeck, A., 1907, i, 185, 676; 1909, i, 553). The ethyl 
diazoacetate appears to react more readily with the carbonyl 
group than with the carbon double linking, since twice as much of 
compound VII is obtained as of compound IV; the two together 
are obtained in 50—60% yield, various secondary products of 
unknown constitution being also formed. 

Ethyl diphenyleyclopropenolcarboxylate (1V), which crystallises 
in colourless needles, m. p. 140°, gives a deep blue coloration with 
ferric chloride and is a moderately strong acid; it may be titrated 
with alkali hydroxide. According to Baeyer’s tension hypothesis, 
the formation of this compound from the saturated ring compound 
involves an increase in the tension from 24-44° to 30° per valency. 
The ester is highly stable and resists the action of dilute acid or 
alkali for some time; with concentrated acid or alkali in the hot 
it gives resinous products, as.-diphenylsuccinic acid not being 
obtained. In the hot it gives with 50° sulphuric acid a com. 
flower blue coloration, and with the concentrated acid a cherry-red 
and then a green coloration, decomposition and formation of a 
brownish-black coloration finally taking place. Prolonged boiling 
with sodium ethoxide in alcoholic solution converts the ester into 
an acid, m. p. 125°, and reduction with platinum black and hydrogen 
yields mostly resinous products, a compound, m. p. 108°, being 
obtained in one instance. The ester instantly decolorises a solution 
of bromine in carbon disulphide, giving the bromo-derivative, 

CPh, 
CO,Et'C< opr’ 
which forms colourless crystals, m. p. 110°, and liberates iodine 
from potassium iodide solution. 

Ethyl benzhydrylidene - ethyleneoxidecarboxylate [«® - oxido - yy 
diphenyl-A®-butenoate] (VIL) forms colourless crystals, m. p. 124. 
With about 50% sulphuric acid it gives a bright blue coloration, 
and with the concentrated acid yellow, red, violet, and brown 
colorations appear successively as the temperature rises. by 
chromic acid or by sodium dichromate in glacial acetic acid the 
ester is readily oxidised, yielding benzophenone; permanganatt 
oxidises it only in the hot, whilst reducing agents, including platinu!! 
black, are without effect. The ester is not attacked by carbonyl 
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roup reagents. Acetic anhydride converts the ester into the 

ster of benzhydrylidenepyruvic acid (see below), whilst the action 

of acetyl chloride yields the compound, 
CPh,:C(OH)-CH(OAc)-CO,Et ; 

he latter then undergoes conversion into the §-lactone, 


CPhy:C< Gig) OO 


of B-hydroxy-x-acetoxy-yy-diphenyl-A8-buienoic acid, which forms 
lourless needles, m. p. 111°, and, when boiled with alkali hydroxide 
lution, is converted quantitatively into acetic acid and 

Benzhydrylidenepyruvic acid («-keto-yy-diphenyl-A’-butenoic acid),, 
'Ph,-CH-CO-CO,H ; this acid, which may be obtained also by 
ling ethyl «$-oxido-yy-diphenyl-A*-butenoate with hydrochloric: 
cid or potassium hydroxide solution, crystallises in white needles, 
m. p. 207°. In glacial acetic acid, sodium dichromate or hydrogen 
peroxide converts it into benzophenone. The ethyl ester, C,gH,,03, 
forms crystals, m. p. 110°. 

Ethyl «-bromo-«8-oxido-yy-diphenyl-A*-butenoate, 

C:CPh, 
2 
O< Spr-CO,Et, 

btained by the action of bromine on compound VLI, forms colour- 
ss crystals, m. p. 117°, and is accompanied by the acid, m. p. 224° 
se below), and by a small proportion of a neutral compound, 
.p. 105—106°. When boiled for a short time with concentrated 
hydrochloric or hydrobromic acid, it is hydrolysed to 8-bromo-«- 
lo-yy-diphenyl-A®-butenoic acid, CPh,:CBr-CO-CO,H, which forms 
wlourless crystals, m. p. 224°, is readily converted into benzo- 
henone by sodium dichromate in glacial acetic acid, and forms 
he ethyl ester, C,,H,;O,Br, m. p. 162°. 

As secondary products of the action of ethyl diazoacetate on 
liphenylketen the following were obtained: (1) an acid, m. p. 217°, 
vhich gives a deep blue coloration with ferric chloride, forms a 
paringly soluble sodium salt, and is of complex composition ; 
2) asmall proportion of a neutral compound, C,,H,,05, m.-p. 158°, 
which is isomeric or polymeric with the principal products of the 
action. 

The interaction of diphenylketen and methyl diazoacetate yields 
he corresponding cyclopropenol compound and ethylene oxide 
> the latter, C,-H,,03, m.p. 145°, being isolated and 
inalysed., 

The action of diphenyldiazomethane on diphenylketen in ethereal 
dution yields the compound, Rope > 0, which forms yellow 
tystals, m. p. 136°, has the normal molecular weight in freezing 
benzene, and exhibits marked stability towards acids and alkalis. 
trogen is eliminated when the compound is heated, but no definite 
products have been isolated. 

From diphenylketen and diazomethane, a compound, possibly 


V “" ( . F 
eae ore is obtained. 
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pentane and diphenylketen yield the 
N———C(:CPh,) : 
d, 2 2 . 
compound, {1 ay (C,H: OMe)? ©! ), which forms deep yellow 
crystals, m. p. 115—116°. 

In absence of solvent and in an atmosphere of carbon dioxide 


benzoylphenyldiazomethane (1 mol.) and diphenylketen (2 mols.) aci 


react, yielding, as principal product, a neutral compound, C4,H,,0,N,, 
which forms crystals, m. p. 174°, but has not been investigated as 
regards constitution. T. H. P. 


The Synthesis of d-3 : 4-Dihydroxyphenylalanine. Kuy. 
saBuRO Hrrat (Biochem. Zeitsch., 1921, 114, 67—70).—Di-(3. 
acetoxy-4-methoxybenzylidene)glycine anhydride, 

C,H,0,N,[°CH:C,H,(OMe)-OAc},, 
was prepared by heating glycine anhydride at 160—170° with 
vanillin, anhydrous sodium acetate, and acetic anhydride on the 
oil-bath for six and a half hours. Light yellow crystals wer 
obtained, m. p. above 280°. dl-3: 4-Dihydroxyphenylalanin, 
C,H,(OH).*CH,"CH(NH,) CO,H, was prepared by boiling the con. 
densation product with hydroiodic acid (D 1, 7) and red phos- 
phorus under reflux for eight hours. It is crystalline and has 
m. p. 271—272° (decomp.). S. 8. Z. 


Constitution of Fluoranthene. Syntheses of isoDiphenic 
Acid and Fluorenone-1-carboxylic Acid. Frirz Mayer ang, 
Kart Frerrac (Ber., 1921, 54, [B], 347—357).—The formuh 
ascribed to fluoranthene by Fittig is based on its oxidation to 
fluoranthenequinone and then fluorenone-l-carboxylic acid; the 
latter acid can be converted into a diphenyldicarboxylic acid, 
which, on account of its degradation to isophthalic acid, has been 
assumed to be diphenyl-2 : 3’-dicarboxylic acid (isodiphenic acid). 
Some uncertainty is, however, attached to the formule, since 
neither acid has been produced synthetically. This has now been 
effected, and Fittig’s conclusions have received complete confirms. 


tion. The synthesis follows the line 2 : 3’-dimethylazobenzene cH, 


4: 4’-diamino-2 : 3’-dimethyldiphenyl —> 2 : 3’-dimethyldiphenyl > 
diphenyl-2 : 3’-dicarboxylic acid. 

2: 3’-Azotoluene, b. p. 183—186°/12 mm., 185—187°/11 mm. 
is prepared from m-toluidine, o-nitrotoluene and sodium hydroxide 
at 200° (yield 12%), from o-toluidine, m-nitrotoluene and sodium 
hydroxide at 190—195° (yield 48%), or, preferably, by coupling 


diazotised o-toluidine with o-toluidine to 4’-amino-2 : 3’-dimethylffi, 975 


azobenzene and de-amination of the latter with ethyl nitrite mj; 
alcoholic solution (yield 50—60%). It is simultaneously reduced, 
and isomerised by stannous chloride and hydrochloric acid 
4: 4’-diamino-2 : 3’-dimethyldiphenyl, amorphous, glassy mass, b. ) 
243—246°/12 mm., which is characterised as a primary diam 
by the preparation of a series of azomethines with benzaldehyde, 
(m. p. 106—107°), salicylaldehyde (m. p. 160—161"), anisaldehyt 
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m. p. 142—143°), p-chlorobenzaldehyde (m. p. 149—150°), o-chloro- 
benzaldehyde (m. p. 102—103°), and p-nitrobenzaldehyde (m. p. 
19—196°). The dibenzoyl derivative has m. p. 245—246; the 
idra-acetyl compound forms colourless leaflets, m. p. 191—192°, 
and is converted by short treatment with concentrated hydrochloric 
acid into the di-acetyl derivative, colourless, shining plates, m. p. 
53—254°, which is also directly obtainable from the base. 
4:4’-Diamino-2 : 3’-dimethyldiphenyl is transformed into the cor- 
responding unstable dihydrazino-compound (hydrochloride, yellow 
needles), which is converted by copper acetate into 2 : 3’-dimethyl- 
diphenyl, colourless, highly refractive oil, b. p. 273—274°, D*®? 0-9984, 
n 15848. The hydrocarbon is oxidised by potassium perman- 


"B ganate to diphenyl-2 : 3’-dicarboxylic acid, colourless, interwoven 


LLNE, 
> COl- 


needles, m. p. 215—216°, after previous softening (the di-amide 
forms long, colourless rods, m. p. 182—183°; the di-anilide has 
u. p. 219—220°). Concentrated sulphuric acid at 140—150° trans- 
forms diphenyl-2 : 3’-dicarboxylic acid into fluorenone-1-carboxylic 
aid, m. p. 192—194°, the yield, however, being only 12°% of that 
theoretically possible. 

In the synthesis just described, the 2 : 3’-position of the methyl 


-B groups is not definitely proved. It is, however, established in the 
flowing manner. A mixture of o- and m-iodotoluenes is heated 
with finely divided copper at 230—240°, thus vielding a mixture of 
2:2’.,2:3-’, and 3: 3’-dimethyldiphenyls. The first of these can 
be removed by careful fractional distillation of the mixture, leaving 


the 2:3’- and 3: 3’-isomerides, which are oxidised to the corre- 
sponding dicarboxylic acids; the latter can be separated by taking 
advantage of the fact that diphenyl-3 : 3’-dicarboxylic acid is 
practically insoluble in water, and the diphenyl-2 : 3’-dicarboxylic 
aid thus isolated is found to be identical with that obtained 
above. H. W. 


Synthesis of Monobasic or Dibasic Acids by the Action 
of Malonic Acid on the Substituted Benzhydrols. Replace- 


‘Bment of the Hydroxyl Group by the Carbomethoxy-group ; 


‘CH,CO.H or the Dicarbomethoxy-group ; -CH(CO,H),. 
Léon Barwon (Ann. Chim., 1921, 15, 61—108).—Malonic acid reacts 
vith the substituted p-methoxybenzhydrols at 100° to give deriv- 


“Bitives of isosuccinic acid. At higher temperatures substitued pro- 


jionic acids are obtained (Fosse, A., 1907, i, 136). Thus p-methoxy- 
tiphenylcarbinol gives @-phenyl--p-methoxyphenylisosuccinic acid, 


ing OMe-CH,-CHPh-CH(CO,H),, m. p. 178°" (decomp.) (A., 1906, 


|, 975), giving silver, sodium, calcium, barium, magnesium, and | 

silts. When heated at 180—200° it loses carbon dioxide and gives 
+phenyl-g-p-methoxyphenylpropionic acid. p-Methoxyphenyl-o- 
tolylearbinol, under similar conditions, gives 8-p-methoxyphenyl-8-o- 
alylisosuccinic acid, OMe-C,H,-CH(C,H,Me)CH(CO,H),, m. p. 191° 
(decomp.), which gives silver, sodium, calcium, barium, magnesium, 
ind lead salts, and on heating is decomposed, yielding §-p-methoxy- 
phenyl-3-0-tolylpropionic acid, m. p. 101—102°, giving a silver salt. 

VOL, CXxX. i. U 
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p-Methoxyphenyl-p-tolylearbinol yields 6-p-methoxyphenyl-f-p-tolyl. 


isosuccinic acid, m. p. 195° (decomp.), which gives silver, sodium, 
calcium, barium, magnesium, and lead salts, and is decomposed on 
heating to give (-p-methoxyphenyl-8-p-tolylpropionic acid, m. p. 
140—142°, giving a silver salt. (§-p-Methoxyphenyl-8-x-naphthyliso. 
succinic acid, m. p. 146° (decomp.), yields silver, sodium, calcium, 
barium, magnesium and lead salts, and on heating is decomposed, 
giving §-p-methoxyphenyl-$-«-naphthylpropionic acid, m. p. 116~ 
117° (Fosse, loc. cit.). 

The 3: 4-dimethoxybenzhydrols behave in a similar manner {o 
the p-methoxybenzhydrols. At 100° they react with malonic acid 
to give substituted isosuccinic acids, but at 130—190° the product 
is a derivative of propionic acid. The following are described: 
8-Phenyl-8-3 : 4-dimethoxyphenylisosuccinic acid, 

C,H,(OMe),°CHPh-CH(CO,H),, 

m. p. 165° (decomp.), giving silver, sodiwm, calcium, barium, may. 
nesium, and lead salts. §-Phenyl-8-3 : 4-dimethoxyphenyl propionic 
acid, m. p. 109—111°, with its silver salt. 8-3 : 4-Dimethoxyphenl.- 
8-0-tolylisosuccinic acid, m. p. 177° (decomp.), giving silver, sodium, 
calcium, barium, magnesium, and lead salts. 6-3 : 4-Dimethoxy phenyl. 
8-0-tolylpropionic acid, m. p. 113—114°, with its silver salt. $-3:4 
Dimethoxy phenyl-8-p-tolylisosuccinic acid, m. p. 185° (decomp.), with 
its silver salt. 6-3 : 4-Dimethoxyphenyl-8-p-tolyl propionic acid, m. p. 
135—136°. 6-3: 4-Dimethoxyphenyl-B-«-naphthylisosuccinic acid, 
m. p. 144° (decomp.). 8-3: 4-Dimethoxyphenyl-8-a-naphthylpro. 
piome acid, m. p. 147—148°. 

Similar results were obtained with 3: 4-methylenedioxy-denv- 
atives of benzhydrol. The following compounds are described: 
8-3 : 4-Methylenedioxy phenyl-f-0-tolylisosuccinic acid, m. p. 183 
(decomp.). 8-3: 4-Methylenedioxyphenyl-f-0-tolylpropionic — acid, 
m. p. 145—147°. 8-3: 4-Methylenedioxyphenyl-B-p-tolylisosuccinic 
acid, m. p. 180° (decomp.). 8-3 : 4-Methylenedioxyphenyl-8-p-toly!- 
propionic acid, m. p. 161°. 8-3: 4-Methylenedioxyphenyl-j-- 
naphthylisosuccinic acid, m. p. 185° (decomp.), and 8-3 : 4-methylene- 
dioxyphenyl-$-«-naphthylpropionic acid, m. p. 205—206°. 

The substituted p-dimethylaminobenzhydrols react similarly, and 
the following compounds are described: §-Phenyl-6-p-dimelhiy- 
aminophenylisosuccinic acid, m. p. 124° (decomp.), with its silver 
salt. §-Phenyl-§-p-dimethylaminopropionic acid, m. p. 184—189. 
silver salt. 8-p-Dimethylaminophenyl-8-o-tolylisosuccinic acid, m. Pp. 
183° (decomp.), with its silver salt. @-p-Dimethylaminophenyl-3-0- 
tolylpropionic acid, m. p. 158—160°, with its silver salt. $-p-Di- 
methylaminophenyl-8-p-tolylisosuccinic acid, m. p. 193° (decomp.). 
with its silver salt. -p-Dimethylaminophenyl-8-p-tolyl propionic acid. 
m. p. 173—175°, with its silver salt. 8-p-Dimethylaminophenyl-$- 
naphthylisosuccinic acid, m. p. 172° (decomp.), with its silver salt. 
8-p-Dimethylaminophenyl-$-«-naphthylpropionic acid. B-p-t- 
methylaminophenyl-3-p-nitrophenylpropionic acid, m. p. 179—1d0} 
giving a silver salt, a methyl ester, m. p. 91—92°, with its platin; 
chloride, and an ethyl ester with its platinichloride. 8-p-Dimelhy)- 
aminophenyl-8-m-nitrophenyl propionic acid, m. p. 143—145°, giving 
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a silver salt, a methyl ester with its platinichloride, and an ethyl 
eter, m. p. 67—68°, with its platinichloride. W. G. 


Synthesis of Indanediones. VII. Kart FLEISCHER 
(Annalen, 1921, 422, 231—265. Compare A., 1917, i, 572).—{With 
WatreR Wo.rGanG Metper].—Condensation of toluene with 
diethylmalonyl chloride yields, as would be expected : (1) 5-Methyl- 


2; 2-diethylindane-1 : 3-dione, CEt, <6 >CpHMe, which crystal- 


lises in stout crystals, m. p. 49—50°, and, when oxidised by means 
of nitric acid under pressure, gives, first, 2 : 2-diethylindane- 
1:3-dione-5-carborylic acid, C,,H,,0,, m. p. 136—137°, and then 
benzene-1 : 2: 4-tricarboxylic (trimellitic) acid. (2) 4-Methyl-2 : 2- 
dichylindane-1 : 3-dione, C,,4H,,0,, which is a pale yellow, oily 
liquid, b. p. 150°/14 mm., and, on oxidation by means of nitric 
aid under pressure, yields isophthalic acid; the latter is doubtless 
formed from the intermediate product, hemimellitic (benzene- 
1;2:3-tricarboxylic) acid by loss of carbon dioxide. (3) yy-Di- 

SMB ptoluoyl pentane, CEt,(CO-C,H,Me),, which forms white, glistening 

‘ny crystals, m. p. 94—95°, does not react with phenylhydrazine 

othe ir hydroxylamine, and gives p-toluic acid when treated with 
potassium hydroxide solution. 

When nitrated, 5-methyl-2 : 2-diethylindane-1 : 3-dione yields the 
compound, Cy,H,,0,N, m. p. 82—83° with previous softening, 
ad the 4-methyl isomeride a small proportion of a crystalline 
compound, m. p. 185° with previous softening. 

Reduction of 5-methyl-2 : 2-diethylindane-1 : 3-dione by means 
of zine amalgam and excess of fuming hydrochloric acid (compare 
(emmensen, A., 1913, i, 733) yields 5-methyl-2 : 2-diethylhydrindene, 


(Bt,<CH2>C,H,Me, which is a colourless, mobile oil, b. p. 123— 
2 
127°/12 mm., D225 0-9197, n, 1-51055, and condenses with diethyl- 


malonyl chloride, giving 5-methyl-2 : 2:7 :7- 

MeZ \—cH tetra-ethyl-v-dihydrindane-6 : 8-dione (annexed 
hee formula) as a brown oil, b. p. 212—221°/15 
A\/\JoE2 mm. 
0 | CH, Similar reduction of 4-methyl-2 : 2-diethyl- 
CEt,CO indane-1:3-dione yields a_ colourless, oily 
compound, b. p. 110—116°/12 mm., D*# 

09007, n, 1-50742, which has one of the four annexed formulz. * 
Me The —- of 

p-cymene and diethyl- 

( ‘ 4 -Me malonyl chloride roe 
\ / CH, CMe Et, -CH,’CHEt, pare Freund and Fileis- 
Ne cher, A., 1910, i, 490) 
has been carried out 
under modified condi- 

() -cHy CHE, ( ')-CH,CMeEty. a my an a 
\s Me ce yield of 4-methyl-2 : 2- 
diethyl - 7 - isopropylin- 

dane-1 ; 3-dione, m. p. 37—38-5° obtained. This ompnenl, which 


12 
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is accompanied by a small proportion of impurity very difficult 
to separate, gives benzene-| : 2 : 3 : 4-tetracarboxylic acid on oxida- 
tion with nitric acid, whilst on reduction by means of amalgamated 
zinc and fuming hydrochloric acid it yields 4-methyl-2 : 2-diethyl. 
7-isopropylhydrindene, 


CEt,< Gy > CoH MePr? 


as a colourless liquid, b. p. 157—165° /15 mm., D?? 0-9148, x, 1-512. 
Condensation of the latter with diethylmalonyl chloride gives 
4-methyl -2 : 2: 6 : 6 -tetraethyl -8 - isopropyl - s - dihydrindane-5 : 7. 
dione (annexed formula), b. p. 238—242°/20 mm., which, on 

oxidation by means of nitric acid, 

yields mellitic acid and a small 
CH, proportion of another acid, prob- 

ICKt ably 2: 2-diethylindane-1 : 3-dione- 
/ 2 4:5:6:7-tetracarboxylic acid, and 
on reduction by means of amalga- 
mated zine and fuming hydrochloric 
acid is converted into 4-methyl-2 : 2: 6 : 6-tetraethyl-8-isopropyl 

s-dihydrindene (annexed formula), 

forming drusy masses of colourless, 

‘H lanceolate crystals, m. p. 69—TI’, 

2b. p. 215—220°/12 mm., D** (liquid) 
‘Et, 0-9466, n, 1-5247. 

Condensation of 4-methyl-2:2- 
diethyl - 7 - isopropylhydrindene with 
acetyl chloride in presence of alu- 

minium chloride gives an oily compound, C,,H,,.O0, b. p. 19— 
195°/14 mm., which is apparently 5 (or 6)-acetyl-4-methyl-2:2- 
diethyl-7-isopropylhydrindene. 

The action on naphthalene of diethyl- or dimethyl-malony! 
chloride yields in each case the three expected naphthindandiones, 
the constitutions of which have been determined (A., 1910, i, 490; 
1913, i, 1073; 1914, i, 48). Condensation of «-methylnaphthalene 
with diethylmalonyl chloride yields an oil, b. p. 234—236°/14 mm., 
which has the composition of an «-meihyldiethylnaphthindanedione 
and is probably a mixture of isomerides; oxidation of this oil by 
means of fuming nitric acid under pressure gives a white, crystalline 
substance which softens at 210°, decomposes at 223—226°, and 
has approximately the composition of benzenepentacarboxylic 
acid. Condensation of %-methylnaphthalene with diethylmalony! 
chloride yields a viscous yellow oil, b. p. 233-—239°/15 mm., which 
has the composition of 8-methyldiethylnaphthindanedione, C, gH, 
and, after the lapse of a year, deposits crystals, m. p. 79—82°, 
of the same composition. 

[With Jonann Sremmer].—Further investigations have als0 
been made on the condensation of dimethylmalonyl chloride with 
phenolic ethers. The action of dimethylmalonyl chloride on quindl 
dimethyl ether yields: (1) 4 : 7-Dimethoxy-2 : 2-dimethylindane-| :>- 
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ficult 
)xida- 
nated 
ethyl. 


jione, CMe,<C0>C,H(OMe),, which is a white compound, 


n. p. 170—171°, with previous softening, and dissolves in con- 
entrated sulphuric acid, giving a brownish-green coloration. (2) 
|.isoButyryl-5-hydroxy-2-methoxybenzene or 1-isobutyryl-6-hydroxy- 
methocybenzene, C,,H,,05, which is an oily liquid, b. p. 163°/25 
m., of phenolic properties. (3) A small proportion of 4-hydrozy- 
tmalhony-2:2-dimethylindane-1:3-dione, CMe,<co,> CyH(OH)*OMe, 
thich is a white compound, m. p. 132—134°; in alkaline solution 
it shows marked fluorescence, and it dissolves in concentrated 


alphurie acid, giving a brownish-green solution. 
With catechol dimethyl ether, dimethylmalony] chloride condenses, 


5112, 
gives 
3: 7- 


On 
acid, @ forming : (1) (¢?)-Dimethoxy-2 : 2-dimethylindane-| : 3-dione, 
small co 


ione- 
and 


vhich erystallises in long, white threads, m. p. 228°, and 


alge is hydrolysed to dihydroxydimethylindanedione (see below) 
se vhen boiled with hydriodic acid (D 1-72). (2) (?)-Hydroxy- 
ub) ('|-methoxry-2 : 2-dimethylindane-1 : 3-dione, 


rless, 
-71°, 
uid) 


CMe, <(9>CHa(OH)-OMe, 


which separates in lanceolate crystals, m. p. 192°, with previous 
witening, exhibits slight yellow fluorescence in dilute alkaline 
lution, gives a pale yellow solution in concentrated sulphuric 
aid, and, when boiled with hydriodic acid, yields (3) (? )-Dihydr- 
ary.2 : 2-dimethylindane-1 : 3-dione, CMex<(0>CgH,(OH)., which 


crystallises in small leaflets, m. p. 297°, exhibits brown fluorescence 


alu- 


ony @ i alkaline solution, and gives a pale yellow solution in concen- 
nes, ttated sulphuric acid. In these three compounds the indanedione 
19); —§ tng evidently occupies the same position, but it is not known 


if the methoxy- or hydroxy-groups are arranged vicinally or 
symmetrically. 
Hydroxyacetoxydimethylindandione, C,4H,,0;, crystallises in 


| by short, white needles, m. p. 176—177°, and diacetoxydimethylindane- 
line dione, C,;H,,0,, in white needles, m. p. 152°. 

and was formerly found with diethylmalonyl chloride (A., 1915, 
ylic® |, 971), so also with dimethylmalony] chloride, the reaction with 
myl— Tesorcinol dimethyl ether proceeds abnormally, the products 
ich consisting principally of dimethylmalonic acid, together with a 


small proportion of an oil. 
Further, from dimethylmalonyl chloride and anisole, no indan- 
dione derivative has yet been obtained, the products consisting 
of: (1) A neutral compound, C,,H,,0,, which forms an oil, b. p. 
150—160°/19 mm. and gives a reddish-brown solution in con- 
centrated sulphuric acid; its constitution is possibly, 

OMe-C,H,°CO-CMe,°CO-OPh, 
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although it does not yield an acid, but remains unchanged, when 
boiled with alkali. (2) An isobutyrylphenol, OH-C,H,CO:CHMe,, 
b. p. 125—135°/20 mm., which was obtained in insufficient amount 
to allow its constitution to be fixed. 

In general, diethylmalonyl chloride is far more suitable for pre. 
paring indandione derivatives from phenolic ethers than is di- 
methylmalonyl chloride, which exhibits a marked tendency to 
act as a substituted acetyl chloride. ee 


Synthesis of Indanediones. IX. Action of Substituted 
Malonyl Chlorides on Partly Hydrated Aromatic Hydro- 
carbons. Karu Fieiscuer and Fritz Serrert (Annalen, 1921, 
422, 272—317).—Nearly the whole of the work here described has 
been already published in condensed form (A., 1920, i, 620), the 
new matter being as follows. 

When boiled with aqueous potassium hydroxide, 2:2:5:5. 
tetramethyltetrahydronaphthdihydrindane-4 : 6-dione (loc. cit.) 

yields an acid, which 

H, ¢0O-Pre H, CO,H erystallises in bundles of 

Pad Sco H He \Z4 \\__co-Prs microscopic needles, m. p. 

2 | || 181°, with previous 

ai ie orn. softening and is either 

H, | CH, 2 : 2 -dimethyltetrahydro- 

CH,—CMe, CH,-CMe, naphth - «8 -hydrindene-4- 

(I.) (II.) isobutyryl - 5 - carboxylic 

acid (I) or the isomeric 

-5-isobutyryl-4-carboxylic acid (II); this acid does not react with 
phenylhydrazine. 

The acid, m. p. 134—135°, obtained by hydrolysis of 2 : 2-diethyl- 
tetraphydronaphth-af-indane-1 : 3-dione (loc. cit.), is 1-diethylacetyl- 
tetrahydronaphthalene-2-carboxrylic acid, C,H ..03. 

Condensation of dihydronaphthalene with diethylmalony] chloride 
yields a diethyldihydronaphth- 
indancdione, C,H ,0., which 
crystallises in rosettes of 
needles, m. p. 99—101°, and 
has one of the two annexed 

: formule. 

CO—CEt, Condensation of _ tetta- 
hydroacenaphthene with dimethylmalonyl chloride yields 2 : 2-di- 
methyltetrahydroacenaphth-«8-indane-1 : 3-dione, C,,H,,0,, m. p. 105 
—106°, which gives 2 : 2-dimethyltetrahydroacenaphth-«®-hydrindene, 
C,7Hyo, b. p. 173—175°/13 mm., D*? 0-9884, n,, 1-5399, when reduced 
with amalgamated zine and hydrochloric acid, and 2 : 2-dimethyl- 

CO.H indane-1 ; 3-dione-5 : 6 : 7-tricarboxylic acid (an- 

InN nexed formula), m. p. 245°, when oxidised 
ny with nitric acid. 

CO, Oxidation of 2: 2-diethyltetrahydroace- 

\Z\co naphth-a$-indane-1 : 3-dione yields a snixture of 

O—CMe, benzenepentacarboxylic acid and 2: 2-diethyl- 
2 indane-1 : 3-dione-5 : 6 : 7-tricarboxylic acid (loc. 
cit.), CygH,4Og, which sinters at 180°, m. p. 188—190° (decomp.). 


P 


J 
(Hs \-CO-CHEt, C,H, 


(Condensation of diethylmalonyl chloride with tetrahydrodi- 
benyl yields 5-cyclohexyl-2: 2-diethylindane-1 : 3-dione, Cy9H 0p, 
n.p. 88°, which on oxidation gives trimellitic acid with 

nediate formation of 2: 2-diethylindane-1 : 3-dione-5-carboxylic 
yid (compare Fleischer, preceding abstract) and also a small 
joportion of a compound, m. p. 184—186°, which sublimes. 
When boiled with potassium hydroxide solution (1:1), the dione 
velds two isomeric compounds, which are termed «- and 8- 
or 2)-x-ethylbutyryl-5-cyclohexylbenzene-2 (or 1)-carboxylic acids 
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inter- 


(annexed formule) ; 


f \\_cO,H these have m. p. 


|_CO*CHEt, 198° and 98—100°, 


—CO || 
\F —* N¢ but which is which 
jsas yet undecided. Reduction of the dione by means of amal- 
mated zine and hydrochloric acid yields 5-cycloheryl-2:2-diethyl- 


iydrindene, CygHy,, as a colourless oil, b.p. 220°/27 mm., 
_ em A 


X. Pericyclic Derivatives of 


5:5. 
cit.) yD" 0-9475, mn, 1-5274. 
yhich 
es of Synthesis of Indanediones. 
m.p. @Acenaphthene. Kari Fierscuer and Fritz Srerert (Annalen, 
rious 1921, 422, 317—325)—Few compounds with a hydrocarbon ring 
ither in the peri-position of acenaphthene are known and have been 
ydro- @ obtained almost exclusively by the indanedione synthesis, but no 
ve-4. f hydrocarbon of this type has yet been prepared; the authors find 
rylic J that such a hydrocarbon may be prepared by means of the method 
eric J wed (compare preceding abstracts) to convert indanediones into 
with @ their fundamental hydrocarbons. 

Reduction of diethylperiacenaphthindandione cannot be effected 
hyl- by Clemmensen’s method, but when carried out by means of phos- 
etyl. @ phorus and hydriodic acid under pressure, the resulting product 


(B47. bo YI 


un- " w= 

ed ,, “0 4 S—cH, 
CEty¢ : 6 oc 2} 

re. C AK pg vis 

of | \ 

yl- | CO 


CO-CEt,~ 


is 6: 6-diethylperiacenaphthindane (annexed formula), which forms 

— lanceolate crystals or step-like aggre- 

CH,—7 *\—cH, gates of hemiapeael mere m. p. 3 

x6 ', ? X 95°. This method of preparing the 

\CH,—{ _ >— CH, hydrocarbon is, however, unsatisfac- 

Ww _ tory, since the aromatic nucleus is 

always attacked and an oily product formed. At the ordinary 

pressure the reduction proceeds in stages, giving: (1) 7-Keto-6 : 6- 

liethylperiacenaphthindane, C,H j0, which forms yellow crystals 

and in concentrated sulphuric acid gives a bright red solution 
showing green fluorescence ; (2) 6 : 6-diethylperiacenaphthindane. 

The monoketone, 7-keto-6 : 6: diethylperiacenaphthindane, ex- 

hibits the character of a hydrocarbon in so far that it undergoes 

condensation with diethylmalonyl chloride, giving 4:4:7:7- 


tetraethyl-88-periacenaphthdi-indane- 
3:5: 8-trione (annexed formula), 
which crystallises in brown, micro- 
scopic, rhombic plates, m. p. 146— 
147°, and dissolves in concentrated 
sulphuric acid to a yellowish-red so- 
lution exhibiting green fluorescence. 
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Reduction of this triketone by means of phosphorus and hydriodie 
acid gives the compound, C,g,Hg,0,, which crystallises in yellowish. 
white, pointed plates, m. p. 112°, and dissolves in concentrated sul- 
phuric acid, giving a bright red solution showing brown fluorescence, 
Since 6:6-diethylperiacenaphthindane condenses with diethyl. 
malonyl chloride, giving 4:4: 7 : 7-tetraethyl-88-periacenaphthdi. 
indane-3 : 5-dione, CygH3 902, which crystallises in long, pale yellow, 
pointed plates, m. p. 93—94°, and dissolves in concentrated sul. 
phuric acid to a bright red solution, and since also the keto-group 
in the 3-position of the triketone molecule is less protected and 
more readily accessible to reduction than that in the 5-position, 
the conclusion is drawn that the compound, m. p. 112°, is 4: 4:7:7. 
tetraethyl-88-periacenaphthdi-indane-5 : 8-dione. pe 2 


Degradation Reactions in the Anthraquinone Series. 
K. Frres and W. Hartmann (Ber., 1921, 54, [B|, 193—200. Com. 
pare Fries and Auffenberg, A., 1920, i, 236).—1:1:3:4:4 
Pentachloro-2-keto-\ : 2 : 3 : 4-tetrahydroanthraquinone, 

‘ CO-C-CCl a 
C,H 2 . 
<0 .0.CC1,-CHCI 


shining yellow leaflets, m. p. 213°, is obtained by the exhaustive 
chlorination of §-aminoanthraquinone suspended in glacial acetic 
and fuming hydrochloric acids at the laboratory temperature; it 
is reduced by stannous chloride to 1 : 3-dichloro-2-hydroxyanthra- 
quinone, yellow needles, m. p. 208° (acetate, small yellow needles, 
m. p. 179°) and is transformed by sodium acetate in boiling glacial 
acetic acid solution into 1: 3 : 4-trichloro-2-hydroxyanthraquinone, 
yellow needles, m. p. 252°, which yields sparingly soluble, red sails 
with the alkali metals and an acetate, yellow needles or leaflets, 
m. p. 174°. In the latter respect, the substance differs from the 
isomeric 2:2:3:4:4-pentachloro - 1 - keto-1 : 2: 3 : 4-tetrahydro- 
anthraquinone which, in these circumstances, is transformed 
into 0-2: 3:4: 6-tetrachloro-5-hydroxybenzoylbenzoic acid and the 
present reaction must be ascribed to a simultaneous reduction and 
elimination of hypochlorous acid such as is not infrequently ob- 
served with hydroaromatic ketoketonic chlorides. An attempt to 
avoid the reduction by allowing sodium acetate to react with 
2:2:3:4:4-pentachloro-1l-keto-1 : 2: 3: 4-tetrahydroanthraquin- 
one in the presence of an excess of chlorine led to an unexpected 
CO result, the product being a substance (annexed 

GNS | ~n formula), colourless rhombohedra, m. p. 151— 
| Cl, \Cl, 152°, which is reduced by stannous chloride 
1 Yl |” and glacial acetic acid to 0-2:3: 4: 6-tetra- 

| Cl chloro-5-hydroxybenzoylbenzoic acid, m. Pp. 
x4 277°. The lactonic nature of the substance 
is deduced from the fact that it dissolves in 


aqueous-alcoholic sodium hydroxide solution and, on addition of a 
mineral acid, gives 0-2: 2:3:4:6: 6-hexachloro-1-keto-5-hydrovy- 
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benzoylbenzoic acid, needles or coarse prisms, m. p. 204° (decomp.), 
which is readily re-converted into the lactone by acetic anhydride 
in the presence of 9 few drops of concentrated sulphuric acid. The 
hydroxy-acid is reduced by stannous chloride in glacial acetic acid 
solution to phthalic acid and tetrachlororesorcinol, long needles, 
m. p. 140° (diacetate, m. p. 144°). H. W. 


The Catalytic Action of Mercury in the Sulphonation of 
Anthraquinone. (Mie) A. Roux and Ju. Martinet (Compt. 
rend., 1921, 172, 385—-387).—When anthraquinone is sulphonated 
by heating with sulphuric acid alone it is the 2-sulphonic acid 
which is obtained, but in the presence of mercury at a lower tem- 
perature the l-sulphonic acid is the product. The explanation 
proposed is that in all cases it is the 1-sulphonic acid which is first 
formed, but that in the sulphonation with sulphuric acid the tem- 
perature is such that the velocity of transformation of the 1- into 
the 2-acid is as great as the velocity of sulphonation. With mer- 
cury present as a catalyst, the sulphonation takes place at a lower 
temperature, and thus the velocity of sulphonation is more rapid 
than that of transformation. This is confirmed by the fact that 
the 1-sulphonic acid is readily converted into the 2-acid by heating 
with sulphuric acid at 180°, and further by the fact that if the 
sulphonation in the presence of mercury is carried out at 160° 
the 2-acid is the product. W. G. 


p-Diketocamphane and the Constitution of Schrotter’s 
Oxycamphor. J. Brept and Auc. Gors (J. pr. Chem., 1920, 
ii], 101, 273—292).—Acetoxycamphor, originally obtained by 
Schrétter (A., 1882, 66) by oxidation of a mixture of bornyl 
and isobornyl acetates, has m. p. 77° (semicarbazone, C,,H,,03Ns3, 
needles, m. p. 248°, decomp.), and cannot be obtained from iso- 
bornyl acetate, being produced from the bornyl derivative. Hydr- 
oxyeamphor, m. p. 238—246° (compare Schrétter), is a mixture 
of two stereoisomerides, of which the exo-form, m. p. 237°5—238°, 
corresponding with borneol, is obtained by treatment with zinc 
chloride ; the phenylurethane, needles, m. p. ca. 110°; semicarbazone, 
C,H ,gO,N3, needles, m. p. 222—224° (decomp.), is converted into 
borneol when heated with sodium ethoxide. Oxalic acid was the 
sole recognisable product of the action of nitric acid on the hydroxy- 
compound (compare Schrétter), which is distinct from the isomerides 
prepared by Manasse and Schmiedeberg, since it is oxidised by 
chromic acid to “ paradiketocamphane,” m. p. 206-5—207°, in 
which the optical activity is preserved («\?* + 103-42°). This 
would not be the case if both carbonyl groups were attached 
to the same bridge carbon atom, and the two compounds are 
therefore represented by the annexed formule. Paradiketocam- 
phane disemicarbazone, 

CO—CH——CH, CO——-CH——CH, C,,H,,O.N,, m._ p. 


| (Me, _ bMe, above 262°, is con- 
H C 


verted into camphane 
,—C(Me—CH-OH  CH,—CMe—CO by Wolff’s method of 


reduction with sodium 
]* 
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ethoxide. Paradihydroxycamphane, Cy 9H,,0,, from hydroxycan- 
phor and sodium, is.a sticky mass (diacetate, Cy,4H».0,, b. p. 
151-5°/15 mm). The compound, Cy9Hg,0,;8, m. p. 187° (semicar)- 
azone, m. p. ca. 200°) is produced by the action of thionyl chloride 
on hydroxycamphor, whilst a product free from halogen, but 
containing phosphorus, results when phosphorus pentachloride is 
employed. J. K. 


Preparation of Limonene and Pinene Nitrosochlorides. 
H. Rupe (Helv. Chim. Acta, 1921, 4, 149—150).—The following 
method, worked out by the author in conjunction with Karu Lérr, 
gives a 90% yield of either limonene or pinene nitrosochloride. 
On to a thin paste of sodium chloride and crude hydrochloric acid 
contained in a pump flask, crude concentrated sulphuric acid 
(about 2 parts) and moderately concentrated sodium nitrate (about 
3 parts) are dropped from two dropping-funnels, excess of hydro- 
chloric acid being avoided. The mixed gases are passed first 
through an empty washing bottle, then through one charged with 
calcium chloride, both in ice, and finally into a cylinder containing 
a solution of limonene or pinene in its own volume of ether and 
one-half of its volume of glacial acetic acid, this being well cooled 
in ice and salt. The colour of the solution is at first pale green 
and changes to bluish-green, a brown tint indicating excess of 
nitrous gases and dark green excess of hydrogen chloride; in the 
latter case, practically no solid nitrosochloride is obtained. " 

a. M B. 


Action of Hydracids on Essential Oil of Juniperus ozy- 
cedrus. Hydrochloride, Hydrobromide, and Hydriodide 
of Cadinine. R. Hurrre (J. Pharm. Chim., 1921, [vii], 23, 
81—89; J. Soc. Chim. Biol., 1921, 2, 239—246).—The essential 
oil of Juniperus oxycedrus on treatment with hydrogen chloride, 
hydrogen bromide, and hydrogen iodide gives crystalline products 
consisting entirely of the dihydrochloride, m. p. 116°, [a], — 36-43, 
dihydrobromide, m. p. 125°, [«], — 36-50°, and dihydriodide, 
m. p. 106°, [«], — 47:56°, of levorotatory cadinene respectively, 
identical with the corresponding compounds obtained from oil of 
cade. The reactions are carried out either by the action of the 
dry gaseous acid on an ethereal solution of the oil, or on an alcoholic 
solution of the oil, or by the action of a saturated solution of the 
gas in glacial acetic acid on the oil. Of these methods the latter 
in all cases gave the best results, and of the three compounds the 
dihydriodide was obtained in by far the best yield. Calculated 
on the amount of dihydriodide obtained, the content of cadinene 
in the oil varied with different samples between 21-1% — 

G. F. M. 


Perilla Oil and Chamecyparis (Japanese Cedar) Oil. 
Yosuicnt Nisnizawa (J. Tokyo Chem. Soc., 1920, 41, 1039— 
1042).—Limonene was isolated from the fraction b. p. 45—50'/ 
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|| mm. of perilla oil; and pinene from the fraction, b. p. 156—157°, 
of Japanese cedar oil. K. K. 


A Reaction of American Wormseed Oil. Atrons LANGER 
(Pharm. Zeit., 1921, 66, 191)—When American wormseed oil 
(Chenopodium ambrosioides) is heated with phenolphthalein in the 
presence of toluene, reaction occurs, and at about 175° a clear mass 
i obtained; after terpenes and the toluene have been removed 
by distillation with steam, the mass is treated with dry toluene 
inwhich the reaction product dissolves, leaving any excess of phenol- 
phthalein insoluble. The product is a reddish-yellow resin which is 
radily soluble in chloroform, ether, alcohol, warm toluene, or 
ikali solutions; from the latter it is precipitated, on the addition 
od acids, in the form of a yellow powder which melts below 100° 
to give a reddish-yellow resin. Ww. FB. 


The Microchemistry of Chitosan Compounds. HERMANN 
BrunswiK (Biochem. Zeitsch., 1921, 113, 111—124).—Utilising 
vn Wisselingh’s micro-method, the author reinvestigated the 
chemical properties of chitosan. Identical chitosan sphaerocrystals 
vere obtained in various plant- and animal-tissues, and it is 
wncluded that the chitosan in all cases is therefore also identical. 
“Lycoperdin ”’ is a degradation product of chitosan. 

8. 8S. Z. 


Glucosides. VIII. Glycyrrhizin. P. Karrer, W. Karrer, 
ad J. C. Cuao (Helv. Chim. Acta, 1921, 4, 100—112. Compare 
A. 1920, i, 857).—Glycyrrhizic acid has been isolated from Glycyr- 
hiza glabra by way of its potassium salt (compare Tschirch and 
(ederberg (A., 1907, i, 545), the precautions recommended by 
Ishirch and Gauchmann (A., 1908, i, 898) being found unnecessary. 
The acid is free from nitrogen, but, like its potassium salt and 
ils sugar-free component, glycyrrhetic acid, it yields methane when 
lated; as this gas is difficult of combustion, it has probably been 
nistaken for nitrogen by various earlier investigators, who appar- 
uitly used the Dumas method of estimating nitrogen. This forma- 
tion of methane probably explains also the low values for the 
pereentages of carbon and hydrogen in glycyrrhetic acid and its 
ilies obtained by Tschirch and Cederberg (loc. cit.). 

Glycyrrhetic acid, prepared by hydrolysing potassium giyeyr- 
thizate by means of about 1°, sulphuric acid solution in an auto- 
tave, crystallises in drusy aggregates of long, white needles, m. p. 
i—298° (Tschirch and Cederberg, loc. cit., gave m. p. about 
”° lower), and contains 76-23% C. and 10-23% H. (Tschirch and 
(ederberg gave 70-53% C. and 8-89% H.); these figures indicate 
the formula C,,H,.0, or possibly C,4H~0,. In alcohol, the mole- 
cular weight is far smaller than the calculated value, evidently 
owing to dissociation. The acetyl derivative, C,;H)O,Acy, forms 
tystals. The methyl ester, C,,H,,0,, obtained from the acid and 
diazomethane in ethereal solution, forms white needles, m. p. 241°, 


[* 2 
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and has the normal molecular weight in boiling alcohol. The 
ethyl ester, similarly obtained, crystallises in needles, m. p. 246— 
248°. 

Deoxyglycyrrhetin, C,;H.0;, obtained by heating potassium 
glycyrrhetate with concentrated hydriodic acid and phosphonium 
iodide, crystallises in white leaflets, m. p. about 298—300° (uncorr,), 
and is insoluble in sodium hydroxide solution, even in the hot. 
Its acetyl derivative, C,;H-)0;Ac,, forms microscopic needles and 
begins to decompose at 360°. 

ydrolysis of potassium glycyrrhizate yields glycyrrhetic acid 
(1 mol.) and glycuronic acid lactone (2 mols.), but comparison 
of the formule of the initial and final products indicates the hydro. 
lysis to be a complicated one. Tschirch and his collaborators 
regard glycyrrhetic acid as a substituted dihydroxynaphthalene, 
but this cannot be the case, since the esters of this acid are insoluble 
in sodium hydroxide solution; the two hydroxyl groups must, 
indeed, be alcoholic and not phenolic in character. Since partial 
oxidation or other similar method of degradation, when applied 
to glycyrrhetic acid, yields no well-defined products, the authors 
consider it probable that the carbon skeleton of this acid has a 
complicated aliphatic or hydroaromatic character; the traces of 
naphthalene obtained by distilling glycyrrhizin with zinc dust, 
and the small properties of phthalic acid formed on oxidation of 
the glucoside (Tschirch and Gauchmann, A., 1909, i, 318) presumably 


arise from pyrogenic condensations. The authors find that distil- 
lation of glycyrrhizic acid with zinc dust or its decomposition in a 
vacuum yields oils poor in oxygen and similar to colophony, but no 
individual products could be isolated from these oils. T. H. P. 


Glucosides. IX. P. Kakrrer, Rosa Baumearten, 5. 
GontHerR, W. Harper and Lina Lane (Helv. Chim. Acta, 1921, 
4, 130—148).—In earlier papers (A., 1917, i, 539; A., 1919, i, 338, 
594; A., 1920, i, 370, 395, 857) it has been shown that glucosides 
of «- or ortho-hydroxycarboxylic acids and of ortho-aminocarboxylie 
acids may be prepared by treating the silver salts of such acids 
with acetobromoglucose, the acetylated glucoside and the glucose 
ester of the acid being formed simultaneously. If the silver i 
really connected with the hydroxyl group by a secondary valency, 
the action of acetobromoglucose on silver m- and p-hydroxy- 
benzoates should yield no glucoside; this is actually the case, the 
sole products of these reactions being the tetra-acetylglucose esters 
of the acids. With silver thiolacetate, the formation of the 
thioglucoside would be expected, owing to the stable linking 
the silver with the sulphur; this linking is found, indeed, to be 
so stable that no reaction occurs with acetobromoglucose. The 
ethyl tetra-acetylglucosidothiolacetate may, however, be prepared 
by treating ethyl sodiothiolacetate, CO,Et-CH,-SNa, with aceto- 
bromoglucose (compare Schneider, Sepp, and Stiehler, A., 1918, 
i, 252), and yields the thiolacetic acid glucoside on hydrolysis. 

Certain other glucosides similar to the natural primeverin 42 
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primulaverin (Karrer and Weidmann, A., 1920, i, 395) have also 
een prepared by the method described above. Thus, from 
ilver 1-hydroxy-5-methoxybenzoate, £-tetra-acetyl-d-glucosido-2- 
hydroxy-5-methoxybenzoic acid and the tetra-acetylglucose ester 
of 5-emethoxy-2-hydroxybenzoic acid were obtained; the former of 
these products may be converted into 8-d-glucosido-2-hydroxy-5- 
methoxybenzoic acid and this, by means of diazomethane, into 
the corresponding methyl ester, which differs from primulaverin 
oily in the nature of the sugar residue. Like §-d-glucosidosalicylic 
aid and §-d-glucosido-4-methoxysalicylic acid, §-d-glucosido-2- 
hydroxy-5-methoxybenzoic acid is a comparatively stable com- 
pound; this is noteworthy, since the methods previously used for 
symthesising glucosides are inapplicable to the construction of 
sucosides of ortho-hydroxycarboxylic acids. 

Silver gentisate and acetobromoglucose readily react in toluene 
wlution, but the only product obtainable is the tetra-acetyl-d- 
gucose ester of gentisic acid. Similarly, silver orsellinate gives 
oly the tetra-acetyl-d-glucose ester of the acid. 

It has been found previously (A., 1919, i, 594) that the silver 
salt of inactive mandelic acid and acetobromoglucose react, yield- 
ing the tetra-acetylglucoside and the tetra-acetylglucose ester of 
mandelic acid, together with the compound, 

C,H,0,Ac,°O°-CHPh:CO,°C,H.0,Ac,, 

which is both glucoside and ester. In this reaction only the 
Lmandelic acid is able to take up the two sugar residues, so that 
the inactive mandelate yields only the tetra-acetyl-d-glucose ester 
of $-tetra-acetyl-d-glucosido-l-mandelic acid, an asymmetric syn- 
thesis of mandelic acid being thus effected chemically. A similar 
phenomenon is observed with simple derivatives of mandelic acid. 
Thus, the silver salts of (1) inactive o-chloro- and (2) inactive 
pmethyl-mandelic acids give rise only to (1) §-tetra-acetyl-d- 
glucosido-dl-o-chloromandelic acid and (2) the tetra-acetyl-d- 
glucose ester and 8-tetra-acetyl-d-glucosido-dl-p-methylmandelic 
acid. 

The influence of sodium, potassium, and calcium chlorides, boric, 
oxalic, acetic, and tartaric acids, borax, potassium oxalate and 
nitrate, sodium hydroxide, and ammonium molybdate on the rota- 
tory powers of menthol-«-glucoside and of the two 8-glucosides, 
salicin and amygdalin, has been investigated. With the two 
$glucosides, the rotation is affected appreciably only by borax 
and sodium hydroxide, whilst borax has no effect in the case 
of menthol-«-glucoside. Thus, combination and adsorption 
appear to take place to a far less extent between glucosides 
and salts or similar compounds than is the case with the free 
sugars. 

That the sugar of amygdalin is not cellobiose (A., 1920, i, 857) 
has been confirmed by Zemplén (A., 1920, i, 559). Attempts have 
now been made to prepare hepta-acetylmaltosido-dl-mandelic acid, 
C0,H-CHPh-O-C,,H,,0,,Ac;, from the silver salt of inactive man- 
delic acid and acetobromomaltose, and an amorphous product 
showing approximately the proper composition and the expected 
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reactions has been obtained, but the yield was so small that 
purification could not be effected; the melting point and optical 
rotation are, however, markedly similar to those of acetylamygda. 
linie acid and quite different from those of acetylcellosidomandelic 
acid. 
Ethyl 8-tetra-acetyl-d-glucosidothiolacctate, 
CO,Et-CH,’S'C,H,0,;Ac,, 
forms long, white needles, m. p. 63°, [«]j} — 58-52° (in chloroform), 
8-d-Glucosidothiolacetic acid, CO.H°CH,°S°C,H,,0;, forms crys. 
tals, m. p. 148—150°, [«:], — 66-19° (in water). ‘ 
T etra-acetylglucose ester of p-hydroxybenzoic acid, 
OH:’C,H,°CO,°C,H,0;Ac,, 
forms white crystals, m. p. 197°, |«]j} — 29-76° (in chloroform), 
and the isomeric ester of m-hydroxybenzoic acid, small, white 
needles, m. p. 147°, [«]?)} — 26-61° (in chloroform). 
2-6-7 etra-acetyl-d-glucosidoxy-5-methoxybenzoic acid, 


CO,H 

OMe¢ 0-ChH,0;Acy, 
forms slender, white needles, m. p. 172—174°, [«]?? — 31-76° or 
— 32-13° (in chloroform). 

Tetra-acetylglucose ester of 5-methory-2-hydroxybenzoic acid, 

OMe 
d 00 ,'CgH,05Acy crystallises in needles, m. p. 163°, [a}? 
~ OH 


_— 


— 40-20° (in chloroform). 
CO,H 
yan 
2-8-d-Glucosidoxy-5-methoxybenzoic acid, OMeK  YO-CyH0s 


prepared by hydrolysing its tetra-acetyl derivative by means of 
barium hydroxide solution, forms slender, white needles, m. p. 
166°, [«]f} — 39-63° or — 39-18° (in water), and gives no coloration 
with ferric chloride. Its methyl ester forms crystals, m. p. 83°, 
[a]? — 48-52° or — 48-24° (in water). 
8-d-T etra-acetylglucosido-dl-p-methylmandelic acid, 
Me( __CH(CO,H)-0-C,H,0,Acy 
forms a felted mass of small, white needles, m. p. 149—150°. 
Tetra-acetylglucose ester of dl-p-methylmandelic acid, 
Me CH(OH)-C0,-C,H,0,Acy, 
crystallises in snow-white needles, m. p. 115°. 
o-Chlorobenzaldehydecyanohydrin, C,H,Cl-CH(OH):CN, is obtained 
as an unstable oil, and on hydrolysis yields o-chloromandelic acid, 
C,H,Cl-CH(OH)-CO,H, which forms crystals, m. p. 84—85°. 
8-d-T etra-acetylglucosido-o-chloromandelic acid, 
C,H,Cl-CH(CO,H)-O0-C,H,0,Ac,, 
crystallises in white needles, m. p. 182°. 
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Tetra-acetylglucose ester of orsellinic acid, 
Me 


\CO,"C,H,0;Ac,, 


OH 
erystallises in felted, white needles, m. p. 153°, [«]}} — 41-75° or 
— 41-40° (in chloroform). 
Tetra-acetylglucose ester of gentisic (quinolcarboxylic) acid, 
OH 


C C0,CgH,O5Acy 
OH 


forms white needles, m. p. 185°, [a]|} — 39-82° or — 39-7° (in 
chloroform). 
Hepta-acetylmaltosido-dl-mandelic acid, 
CO,H-CHPh:0°C,.H,,0;,Ac, 
(impure), has m. p. 68—85°, [a], + 9° to + 35° (in ae eS 


Production of Aldehyde by Chlorophyll and by Aniline 
,Dyes in the Presence of Sunlight. W. J. V. OsTErsouT 
(Amer. J. Bot., 1918, 5, 511—513).—A freshly-prepared solution 
\of chlorophyll in carbon tetrachloride was sprayed on to filter 
vaper and allowed to dry. By repeated spraying and drying, 
the paper acquired a green colour comparable to that of a leaf. 

Bell jars were lined with the moistened chlorophyll paper thus 
prepared, placed over glass plates and sealed by means of vaselin. 
On each glass plate, a Petri dish containing 5 c.c. of water was 
placed. After exposure to sunlight, the water in the Petri dish 
was tested for aldehyde with positive results. Controls kept in 
the dark gave negative results in every case. A number of aniline 
dyes, notably methyl-green and aniline-green, gave similar results. 
The presence or absence of carbon dioxide was without influence 
on the result. Oxygen was, however, necessary, and it is con- 
cluded that the production of aldehyde is due to the decomposition 
of chlorophyll (cf. A., 1906, ii, 299). G. W. R. 


*Gallotannin. XII. Maxrmimian NIERENSTEIN, CHARLES 
Wrti1aM Sprers, and ArtHuR GEAKkE (T., 1921, 119, 275—286). 


2:2-Dimethylchroman. L. Cuarsen (Ber., 1921, 54, [B], 
200—203).—It has been found that monohydric phenols condense 
with butadienes under suitable conditions with the formation of 
products which are insoluble in alkali in addition to phenolic com- 
pounds; thus phenol and $-methylbutadiene (isoprene) gave a sub- 
stance, b. p. 225°, which from its properties and mode of formation 
appeared to be 2: 2-dimethylchroman, CHO ae . This sup- 

-——CMe 
position has been confirmed by the synthesis of the latter, which 
is found to be identical with the condensation product. 
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[With O. Trerzz.|—Coumarin is converted by protracted treat. 
ment with alcoholic sodium ethoxide solution into ethyl o-hydroxy. 
cinnamate, m. p. 87°, which is smoothly reduced by hydrogen 
in alcoholic solution, and in the presence of palladous chloride to 
ethyl o-hydroxyphenylpropionate, m. p. 36—36-5°. The latter is 
transformed by an excess of magnesium methy] iodide into 8-hydrozy. 
5-0-hydroxyphenyl B-methyl-butane, HO-C,H,°CH,°CH,°CMe,:OH, 
prisms, m. p. 112—112-5°, which is readily converted by short 
warming with dilute sulphuric acid into 2 : 2-dimethylchroman, 
colourless, highly refractive liquid, b. p. 98—98-5°/11-5  mm., 
225-2—225-4°/769 mm., D}} 1-009. H. W. 


Phenolcitraconein. Sri KrisHna and Frank Gro. Popr 
(T., 1921, 119, 289—291). 


Synthesis and Constitution of Meconic Acid. H. Tuons 
and R. Prerrucyia (Ber. deut. Pharm. Ges., 1921, 34, 4—19).— 
Proof of the constitution of meconic acid as 3-hydroxy-y-pyrone. 
2: 6-dicarboxylic acid, and of its close relationship to chelidonic 
acid was furnished by a synthesis from acetonyldioxalic ester. 
This substance on bromination in chloroform solution gave a 
monobromo-substitution product which immediately lost water 
and was converted into monobromochelidonic ester (ethyl 3-bromo- 
y-pyrone-2 : 6-dicarboxylate) forming colourless crystals, m. p. 68°. 
The replacement of bromine by hydroxy] in this compound without 
far-reaching decomposition presented great difficulty, but a 35% 
yield of potassium meconate was obtained by the action of a slight 
excess of 5°, potassium hydroxide on an acetone solution of the 
bromo-ester. The identity of the synthetic acid with meconic acid 
was confirmed by the preparation of the silver salt and the diethy| 
ester. G. F. M. 


Synthesis of Indanediones. VIII. Indanedione Deriv- 
atives of Thianthren. Kart FLEISCHER and JOHANN STEMMER 
(Annalen, 1921, 422, 265—272)—The replacement of aromatic 
hydrocarbons by heterocyclic compounds in the synthesis of indane- 
diones has previously proved unsuccessful. The action of pyridine 
or quinoline on diethylmalonyl! chloride results in loss by the latter 
of hydrogen chloride (A., 1910, i, 490), whilst thiophen and substi- 
tuted malonyl chlorides, although they interact according to the 
Friedel and Crafts’ reaction, yield only acyclic mono- and di-ketones 
(A., 1910, i, 490; 1914, i, 48). The authors find, however, that 
thianthren is capable of yielding indanedione derivatives. 

The action of thianthren (1 mol.) on diethylmalonyl] chloride 
(1 mol.) may lead to the formation of two compounds of the con- 

stitutions I and I. 

Ss Ss Actually the reaction 
O\/\/\___co OY /~J~N gives only one com- 
| i it a a a a pound, CygH,,0,S;, 
CCA Uh NAA which crystallises in 
S CO S | GO lemon-yellow, obli- 
CO—CEt, que prisms, m. Pp. 

(I.) (II.) ~ 135—136°, and gives 


treat. 
lroxy- 
lrogen 
ide to 
~ is 
roxy. 
OH, 
short 
oman, 


'HOMS 
9) — 
Tone. 
donic 
ester. 
ve a 
water 
romo- 
68°. 
shout 
35% 
light 
f the 
acid 
thy! 
M. 
Tiv- 
[MER 
natic 
lane- 
dine 
atter 
bsti- 
the 
ones 
that 


ride 
con- 

Il. 
tion 
om- 
)So, 
s in 
»bli- 
\. p. 


ives 


ORGANIC CHEMISTRY. i. 265 


vith concentrated sulphuric acid a dirty, bluish-black coloration 
tuning to red on addition of a trace of dilute nitric acid. This 
compound is probably the thianthrendiethylindanedione of formula I. 
Treatment of the compound with hydrogen peroxide in acetic acid 
lution yields 

Thianthrendisulphonediethylindanedione __ (annexed formula), 

so. C,9H,,0,S., which crystallises in long, 

: pale yellow needles, m. p. 213—215°, but 

I\/ a }~-9 is not converted into the correspond- 

, CEt, ing selenanthrendiethylindanedione when 

V yw ~~ 1 fused with selenium (compare Krafft and 
SO, Kaschau, A., 1896, i, 297). 

Reduction of thianthrendiethylindanedione by means of amalga- 
mated zine and hydrochloric acid (D 1-14), (compare Clemmensen, 
A., 1913, i, 733) yields the corresponding thianthrendiethylhydrin- 
dene, CH, <S>C,H< 6p, >CEte, which is a viscous, yellow oil 
b. p. 277—278°/16 mm. If the reduction is effected by means 
of phosphorus and hydriodic acid, the resulting product is a com- 
pound, Cy H,,0.8,, m. p. 104—106°, with previous sintering, 
only one of the two ketonic groups of the indandione being 
attacked. 

Condensation of thianthrendiethylhydrindene with diethyl- 


so malonyl chloride yielded only an oil 

2 ~~ decomposing when distilled in a 

ry <i ‘ —CH vacuum. Oxidation of the hydrindene 
| 


7%, by means of hydrogen peroxide in 
VW ‘yw \ cH, —_ acetic acid solution pot thianthren- 

2 disulphonediethylhydrindene, C,H 50,8. 
(annexed formula), which crystallises in small, white needles, m. p. 
191—192°. 

Conditions have been established by the authors for the prepara- 
tions of thianthren which give a better yield than the method of 
Genvresse (A., 1897, i, 240) and are simpler than that given by 
Fries and Vogt (A., 1911, i, 555). 

Dimethylthianthren (compare Genvresse, loc. cit.) forms a red 
oil, b. p. 244°/17 mm., and, when condensed with diethylmalonyl 
chloride, gives an oil decomposing on distillation in a vacuum. 

Tt. H. P. 


Action of Bromine on a Oey and Dihydro- 
cupreine. RicHARD WELLER (Ber., 1921, 54, [B], 230—238).— 
Dihydroquinine hydrobromide is converted by bromine in the 
presence of absolute alcohol into dihydroquinine dibromide hydro- 
bromide, CooH,,0,.N,Br,,HBr; the corresponding sulphate and 
hydrochloride and the hydrochloride and hydrobromide of dihydro- 
cupreine dibromide are also described. They are yellow or orange- 
yellow, anhydrous, crystalline substances the melting? points of 
which cannot be determined by reason of decomposition. When 
they are treated with warm water, one ionisable bromine atom is 
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eliminated as hydrogen bromide, whilst the second bromine ato 
replaces a hydrogen atom in position 5 of the benzene nucleus 
(the substances are oxidised by nitric acid to cinchomeronic acid), 
The following salts are thus obtained: bromodihydrocupreine dj. 
hydrobromide, C,,H,,0.N,Br,2HBr,2-5H,O, m. p. 248—253° ; bromo. 
dihydrocupreine hydrobromide sulphate, 
(C,9H,,0,N,Br,HBr),,H,SO,,H30, 
m. p. 224—226°; bromodihydrocupreine hydrobromide hydrochloride, 
C,,H,,0,N,Br,HBr,HCl,4H,0, m. p. 245—248°. It is remarkable 
that the action of water on the dibromides of dihydroquinine and 
dihydrocupreine followed by neutralisation of the product yields 
the same bromodihydrocupreine hydrobromide, 
19Hy30.N,Br,HBr,3-5H,O, 
m. p. 91—92°, so that the methyl radicle of the methoxy-group 
must have been eliminated by treatment with water; a similar 
instance has been observed by Christensen (A., 1917, i, 51) in an 
investigation of the action of chlorine and water on quinine, and 
has been explained as due to the influence of hypochlorous acid; 
it has been found that a precisely similar action occurs between 
chlorine and p-methoxyquinoline. The latter substance, however, 
is not transformed into p-hydroxyquinoline under the action of 
bromine. The salts of monobromodihydrocupreine are well-crystal- 
lised substances, the acid compounds being coloured, whilst the 
normal derivatives are colourless or orange-yellow when anhydrous. 
The melting points are not definite. They couple with diazonium 
compounds, although the ortho-position to the hydroxyl group is 
occupied. Sodium acetate solution merely precipitates the normal 
salts from solutions of bromodihydrocupreine salts, but the free 
base, C1g,H,,0,N,Br,H,O, can be prepared by the use of alcoholic 
potassium hydroxide solution. The bromine atom _ becomes 
ionisable when the base is boiled with water or heated at 120—130° 
and the bromide of an ammonium base, C,,.H,,0,N,Br,2H,0, m. p. 
89—92°, is produced, for which the name dihydrocupreonium bromide 
is proposed. 
When solutions of bromodihydrocupreine salts are warmed with 
sodium hydroxide and ammonium chloride, dihydrocupreonium oxide 
(annexed formula), m. p. 228—230°, is 
CH formed. The constitution of the substance 
uAIN is deduced from the observations that it is 
CHEt bn CH, insoluble in alkali, does not contain the 
keto-group, is not reduced by hydrogen and 
palladium, is stable towards permanganate 
in neutral solution, is oxidised to cincho- 
meronic acid by nitric acid, is not affected 
by boiling aqueous potassium hydroxide 
solution, and does not couple with diazonium 
solutions. Its solutions in acids decolorise 
permanganate, so that the oxygen bridge 
appears to be broken by the acid and a hydroxyl group is formed at 
the atom 6 (this is further supported by the observed solubility of the 
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salts in alkali). The preparation of the salts is somewhat difficult, 

since they could not be obtained with dibasic acids, and those 

derived from monobasic acids are frequently difficult to crystallise. 

The salicylate, C,,H».0.N,,C;H,O3;, m. p. 173—175°, and the 
chloride, Cyg,H.,0,N,Cl, m. p. 255—258°, are described. 

When dihydrocupreonium oxide is boiled with alcoholic potassium 

hydroxide solution in the presence of 

CH ammonium chloride, a substance (annexed 

nC/|. SCH formula), m. p. 240—242°, is obtained in 

| cate : place of the toxin expected. It is soluble 

y in alkali and decolorises potassium perman- 

ganate solution. The salts with mono- and 

di-basic acids are crystalline. Acetylation 

and benzoylation indicate the presence of two 

different hydroxyl groups. An attempt to 

prove the presence of the new double bond 

by reduction with hydrogen and palladous 

chloride was unsuccessful. The following 

derivatives have been prepared: chloride, 

Ci9H.,0,N,,2HCI,3H,0, m. p. 98—102°; 

sulphate, (CygH,,0,N.)o,H,SO,; oxalate, CygHaO.N>,H,C,04, m. p. 

203—204°; picrate of acetyl compound, C,,H,,0.N,Ac,C,H,0,N, 

m.p. 159—161°; benzoyl compound, C,,H,,0,N,Bz, m. p. as 

.W. 


Preparation of Hydrogenated Cinchona Alkaloids con- 
taining Selenium. VEREINIGTE CHININFABRIKEN ZIMMER & CIE 
(D.R.P., 331145; from Chem. Zentr., 1921, ii, 449).—Selenium 
dioxide is brought into reaction with hydrogenated cinchona 
alkaloids or their derivatives in the presence of concentrated 
sulphuric acid and the products of the reaction are diluted with 
water and boiled Selenohydroquinine, from hydroquinine sulphate 
or hydroquinine sulphuric ester, forms yellow needles which remain 
unchanged below 235°; selenoethylhydrocupreine, yellow needles, 
m. p. 233—234°, and selenohydrocupreine, small, orange-coloured 
needles which do not melt below 235°, are also described. The 
products are useful therapeutically. H. W. 


Process for obtaining the Active Ingredient of Lobelia 
inflata. C. H. Borurincer & Séune (Brit. Pat. 145621)—The 
plant when extracted with alcohol, ether, or benzene, and the 
extractive matter purified by transference to dilute acid solution 
and back to ether, furnishes a crude lobeline, which actually con- 
tains at least three alkaloids—z«-lobeline, C,,H,,0,N, colourless 
crystals, m. p. 120°, having the characteristic physiological action 
of Lobelia inflata; ®-lobeline, non-crystalline, and characterised by 
a hydrochloride, soluble with difficulty in water; and y-lobeline, 
non-crystalline. «- and £-Lobeline give also sparingly soluble 
mercurous double salts, which if desired may serve for the purifica: . 
tion of the bases. For the isolation of pure «-lobeline the crude 
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alkaloids, obtained as above, are dissolved in dilute hydrochloric 
acid, and after keeping {-lobeline hydrochloride crystallises out, 
and «-lobeline hydrochloride is extracted from the solution by 
repeated agitation with chloroform, the chloroform solution js 
shaken with sodium hydroxide, and the chloroform evaporated to 
dryness with caution. The residue crystallises on keeping a short 
time, and the base may if necessary be recrystallised from ether, 
G. F. M. 


Action of  y-Bromovaleric Acid on Amines. Brvxo 
Emmert and Ernst Meyer (Ber., 1921, 54, [B], 210—213)— 
1-Pheny]-5-methylpyrrolidone (compare Emmert, A., 1907, i, 399) 
has been synthesised by the action of aniline on y-bromovaleric 
acid, but a similar method does not appear to be applicable to 
aliphatic amines or amides, which, under these conditions, give 
valerolactone. The latter substance seems to be the preliminary 
product of the action of amines on the bromo-acid, and, if this 
is the case, it should be possible to synthesise 1-aryl-5-methy)- 
pyrrolidones from valerolactone and the arylamine. Reaction, 
however, does not occur when the components are heated together 
for some hours at 220°, but proceeds readily and smoothly when 
a little hydrogen bromide or chloride is added to the mixture, 
the change probably depending on the gradual conversion of the 
lactone into the halogeno-acid. 

1-Phenyl-5-methylpyrrolidone, m. p. 319-5° (corr.), is obtained 
in 67% yield by heating a mixture of valerolactone, aniline, and 
aniline hydrochloride at 210° during twenty minutes. 1-0-Tollyj-i- 
methylpyrrolidone is a colourless oil, b. p. 318° (corr.), whilst the 
corresponding p-isomeride crystallises in needles, m. p. 82—83°, 
b. p. 192°/14 mm. 1-m-Nitrophenyl-5-methylpyrrolidone forms pale 
yellow needles grouped in clusters, m. p. 54—56°. H.W. 


Senge of Pyridine with the Alkali Metals. IV; 


Bruno Emmert and Rupoitr Bucuert (Ber., 1921, 54, [B], 204— 
209).—The constitution of pyridine sodium (Emmert, A., 1916, 
i, 668; 1917, i, 221) is expressed by the formula, 
Na ...NH,C,;...C,H,N.. . Na, 

with the proviso that the substance can react in a number of 
tautomeric forms. If this is the case, it should be convertible by 
alkyl haloids into dialkyltetrahydrodipyridyls (Hofmann, A., 188], 
921; Emmert, A., 1909, i, 602; 1917, i, 221; 1919, i, 455; 1920, 
i, 331). This has been tested in the cases of methyl iodide, 
ethyl bromide, and benzyl chloride. On account of the extra- 
ordinary reactivity of the dialkyl compounds, their isolation as 
such was not found to be possible, but their formation is clearly 
demonstrated by their characteristic behaviour depending on their 
dissociation into radicles with quadrivalent nitrogen (A., 1920, 
i, 331). In addition, the formation of N-benzylpyridinium iodide 
(isolated as the platinichloride) has been shown to occur when 
iodine is added to the product of the action of benzyl chloride on 
sodium pyridine. 
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Dipyridine sodium, Na,2C;H,N, readily loses a molecule of 

idine when warmed in a vacuum and yields monopyridine 
sodium, which, however, readily re-absorbs pyridine with forma- 
tion of the di-derivative. The mono-compound can also react with 
ailine or dimethylaniline, yielding the greenish-black anilinomono- 
yyridine sodium and dimethylanilinomonopyridine sodium respec- 
tively. Since the dipyridine derivative readily parts with two 
molecules of the base without fundamental change in the pro- 
yrties of the original substance, it appears probable that two 
molecules of pyridine are attached directly to the sodium atom 
ad the two farther molecules are united to the pyridine sodium 
omplex thus, Na... NH;C; ...C;H,;N . . . Na,2C;H;N, the 
milino- and dimethylanilino-compounds being similarly con- 
stituted. Evidence is also adduced which points to the ability 
of pyridine sodium to unite with more than two molecules of 
pyridine. 

152 Grams of dipyridine sodium are contained in 100 c.c. of 
the pyridine solution saturated at the laboratory temperature. 
H 


Investigation of 2 : 3-Dichloro-«-naphthaquinone. F Ritz 
ULLMANN and MarcGarere Erriscu (Ber., 1921, 54, [B], 259— 
272). —2 : 3-Dichloro-«-naphthaquinone (compare Weichhardt, 
Inaug. Diss., Freiburg, 1888), the preparation of which, by the 
sulphonation of «-naphthol and subsequent treatment of the pro- 

O duct with potassium chlorate and concentrated 
NI hydrochloric acid, is fully described, crystallises 
1 Ge in long, yellow needles, m. p. 193°, and is readily 
\ 7M am. converted by warm pyridine into the anhydride 

ai of 3-hydroxy-«-naphthaquinone-2-pyridinium (an- 

O nexed formula), pale yellow needles, m. p. 292°. 
The latter substance is oxidised by permanganate to pyridine and 
NS phthalic acid and readily yields a phenyl- 
; ) \—C.NH,CI hydrazone, C.,H,;0.N3, yellowish-red needles, 

m. p. 253°, and an oxime, C,5;H4903No, 

yellow, matted needles, m. p. about 244”, 

after some previous decomposition. When 

warmed with o-phenylenediamine in hydro- 

chloric acid solution, it gives 1-hydroxy- 

na phthazine-2-pyridinium chloride, red, shining 

metallic needles, m. p. about 305°, which yields a readily hydro- 
H OH lysed dichloride and is transformed by 

O \/ sodium hydroxide solution through the 

/\/\__nZ_ corresponding ammonium base to the oxy- 
a \/ dihydro-compound (annexed formula) small, 
\4\7\nH yellow, feathery crystals, m. p. about 310°. 
nl | Further proof of the constitution of the 

a yellow anhydride is afforded by the ob- 

| servation that the anhydride of 3-p-toluene- 

\ sulphamino-«-naphthaquinone -2 - pyridinium 
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(annexed formula), bright red shining needles, m. p. 250°, js 
2) obtained by the action of toluene-sulphon. 
on 4 amide and pyridine on 2: 3-dichloro.s. 
& \— CNH; naphthaquinone ; this substance is hydn.- 
Fn /AN'80,C;H, lysed by boiling dilute sodium hydroxide 
x solution or by concentrated hydrochloric 
O acid to the anyhdride, m. p. 292°, and >». 
toluenesulphonamide or p-toluenesulphonyl chloride respectively. 
2 : 3-Dichloro-«-naphthaquinone reacts with potassium phenoxide 
at 100° to yield 2: 3-diphenoxy-«-naphthaquinone, orange-yellow 
needles, m. p. 205°, the vat from which has no affinity for cotton; 
with catechol in the presence of diethylaniline it gives «-naphthaquin. 


onebenzodioxine, C,,H,O <9>¢ H,, long, reddish-violet needles, 
10°44V2™~0-~ “6 & 


m.p. 280°, whilst with alizarin in the presence of pyridine 
it yields «-naphthaquinone-1 : 2-anthraquinonedioxine, 


O 
CypH,O,< 9 >CigH,02, 


red crystals, m. p. about 375°, which gives reddish-brown shades on 
cotton from a brownish-red vat. p-Toluenesulphonyl-o-aminophenol 
and pyridine transform 2: 3 - dichloro -a-naphthaquinone into 
N-p-toluenesulphonyl-«-naphthaquinonephenoxazine, 


CygH,0,< 5 oo CH) 0,8, 


orange-coloured crystals, decomp. about 130°, which is hydrolysed 
by cold sulphuric acid to «-naphthaquinonephenoxazine, dark blue, 
shining crystals. 3-Chloro-2-amino-x-naphthaquinone, yellowish- 
brown needles, m. p. 193°, is prepared by passing a current of dry 
ammonia through a solution of 2 : 3-dichloro-«-naphthaquinone in 
boiling nitrobenzene. 

1 : 4-Diacetoxynaphthathioxanthone, long, red needles, m. p. 208° 
(compare Ghosh and Smiles, T., 1914, 105, 1396) is prepared by 
the action of acetic anhydride and zinc chloride on o-dihydroxy- 
naphthylthiolbenzoic acid, and is hydrolysed by alcoholic sodium 
hydroxide solution to 1 : 4-dihydronaphthathioxanthone, which is 
rapidly oxidised by air to «-naphthaquinonethioxanthone, 


CigHO2< Gy >CoH, 
dark brown needles, m. p. about 310°. H. W. 


The Preparation of 9(10)-Phenanthridone from Phenan- 
threne. LronE Oysrrer and Homer Apxiys (J. Amer. Chem. 
Soc., 1921, 43, 208—210).—Phenanthrene was oxidised to phenan- 
thraquinone, which was in turn converted into diphenic acid, the 
anhydride of which when boiled with ammonium hydroxide gave 
diphenamic acid. When this acid was submitted to Hofmann’s 
reaction with sodium hypobromite, the product was not the 
expected 1’-aminodiphenyl-l-carboxylic acid, but 9(10)-phenan- 


C,H,° , 
thridone, OHNE? m. p. 291°, which, when condensed with 
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10°, j, § -chloroanthraquinone, yielded a white, crystalline compound, 
phon. § m. p. 82°, and a brick-red, amorphous compound. W. G. 
OT0-2. 
‘yd. § Absorption Spectra of certain Nitro-derivatives of 
‘OXide § Carbazine, Phenoxazine, and Thiodiphenylamine. [F. KEHR- 
hlorie @aNN and Henri Goupstetn (Helv. Chim. Acta, 1921, 4, 26— 
nd p. §3l)—The authors have investigated the absorption spectra of a 
ly. number of nitro-compounds in alcoholic sodium hydroxide solution, 
oxide fin which they exhibit an intense characteristic coloration clearly 
ellow § differentiated from that of the solid compounds. This property is 
ton: | shown only by compounds possessing at least one nitro-group in 
juin. | the para position to the cyclic nitrogen atom (compare Kehrmann 
and Nossenko, A., 1913, i, 1230). The compounds examined com- 
dles, prise: 3-nitrodiphenylcarbazine, 3-nitrophenoxazine, 3-nitrothio- 
dine § diphenylamine, 1( ?) : 3-dinitrodiphenylcarbazine, 1:3-dinitrophenox- 
aune, 1:3-dinitrothiodiphenylamine, 3 : 6-dinitrodiphenylcarb- 
wine, 3:6-dinitrophenoxazine, 3 : 6-dinitrothiodiphenylamine, 
1:3: 6-trinitrodiphenylcarbazine, 1: 3: 6-trinitrophenoxazine, 
son 3: 6-trinitrothiodiphenylamine, 1: 3: 6: 8-tetranitrodiphenyl- 
od carbazine, 1: 3:6: 8-tetranitrophenoxazine, 1 : 3: 6 : 7-tetranitro- 
nie phenoxazine, 1:3: 7-trinitrophenoxazine, 1:3: 5: 7-tetranitro- 
| phenoxazine, 1: 3:6: 8-tetranitrodiphenylcarbazine dinitrated in 
the phenyl groups, and 1: 3-dinitromethyldihydrophenazine. All 
these substances are derived from one or other of the four chro- 
mogens : 
sed N N 
- /\/N/\ /\/\/\ 
| J. I:N0-ONa 


ga2a°7°""""5 
LAA foe Ls 
GPh, 6 


N N 
(YY mon OLY) 
\/\ /\ 5NO0Na AJA 7 NOONs 

S NMe 


The absorption curves show that the tints of the alkaline solutions 
deepen in the order of the groups, CPh,, 0,8; of derivatives substi- 
tuted in the same positions, the thiodiphenylamine derivatives are 
the most, and those of carbazine the least, intensely coloured. In 
the only case studied, replacement of the sulphur atom by a methyl- 
imino-group was found to cause further deepening of the colour. 
With similar positions of the nitro-groups, the absorption spectra 
for the three series are analogous in form. The introduction into 
the chromogenic group of a nitro-group in the para position to the 
cyclic nitrogen atom deepens the tint, whereas if the nitro-group 
enters another position the effect is often strongly hypsochromic 
(compare Misslin and Bau, A., 1919, i, 555). Introduction of fresh 
nitro-groups into para-nitro-derivatives always lightens the tint 
to an extent depending on the position assumed. The red colora- 
tion of alcoholic alkaline solutions of asymmetric mono- and di- 
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nitrodiphenylcarbazines appears clearly only in the hot, the trang. 
formation into nitronic salt being scarcely perceptible at the ordinary 
temperature. T.H.P. 


A Lactimonic Derivative of Aminophenylacetic Acid. 
Sr. Mrnovict and V. Tuiirrncer (Bul. Soc. Chim. Romdnia, 192, 
2, 13—20).—During the benzoylation of aminophenylacetic acid 
(this vol. i, 244) a second compound, C,.H,,0O,N, m. p. 123° 
is obtained, which is not decomposed by boiling with 10% hydro. 
chloric acid, but is decomposed by 20% potassium hydroxide, 

giving a mixture of mandelic and benzoic 

CO acids. With phenylhydrazine in ether it 

Fs gives a phenylhydrazone, m. p. 191°. When 

COPh'C,HyCH warmed in alcoholic solution with hydrazine 

Nx==CPh hydrate it gives a compound, m. p. 116°. 

In view of its behaviour, therefore, the 

authors consider the compound, m. p. 123°, to be 5-keto-2-phenyl. 
4-benzoylphenyldihydro-oxazole (annexed formula). “ 

‘ Ae 


o-Quinones and 1:2-Diketones. II. Action of Aqueous 
Ammonia on Benzils in the Absence of Air. A. ScuOnpeEr¢ 
(Ber., 1921, 54, |B], 242—244. Compare preceding abstract.)—The 
action of ammonia on benzil has been investigated frequently 
and imabenzil, C,;H,,0,N., benzilimide, C,,H,,0,N, and triphenyl. 
oxazole (benzilam), C,,H,.ON, have been identified among a large 
number of difficultly separable compounds. The latter substance, 
m. p. 114—115°, and ammonium benzoate are now shown to be 
produced in almost quantitative amount when benzil is heated in 
a sealed tube with concentrated aqueous ammonia at 120°. The 
course of the reaction is represented by the equations, 

COPh-COPh + H,O — Ph-CHO + Ph:CO,H 
—CU 
and COPh’COPh + Ph-CHO + NH, > cen<y tpn + 2H,0, 
and the innovation of the present series of experiments consists 
in working under such conditions that the reaction mixture is 
shielded from contact with air, and oxidation of benzaldehyde is 
avoided. 

[With D. RosrnTHat]|.—p-Anisil is transformed by aqueous 
ammonia at 120° into tri-p-anisyloxazole, colourless rods, m. Pp. 
140°, whilst p-tolil yields tri-p-tolyloxazole, colourless prisms, M. P. 
145°, and ammonium p-methylbenzoate. H. W. 


Influence of Negative Groups of Different Character on 
the Reactivity of Hydrogen Atoms Carried by the Same 
Carbon Atom. I. Brras Moran Gupta (T., 1921, 119, 298—304). 


The Iodoamidines. J. Bovcgautr and P. Rosin (Compl. 
rend,., 1921, 172, 452—454. Compare A., 1920, i, 568).—Further 
evidence is given in support of the view that iodobenzamidine 
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dinar. * derivative of hypoiodous acid. It reacts quantitatively with 
'f antipyrine to give iodoantipyrine, with vanillin to give iodovanillin, 
* Band with thymol to give iodothymol. When added gradually to 
acetic anhydride it gives a compound, C,H,N,I,,0Acy, m. p. 135°, 
which is apparently a derivative of di-iodobenzamidine and acetic 
anhydride. The whole of its iodine is liberated by potassium iodide 
and hydrochloric acid. It is decomposed by water, giving free 
iodine. W. G. 
Additive Compounds of Antipyrylaminodiacetic Acid and 
its Salts with Neutral Salts. Ropert Grorce FAaRGHER and 
Harotp Kine (T., 1921, 119, 292—298). 


Isatin-5-sulphonic Acid. J. Marrinet and O. Dornier 
(Compt. rend., 1921, 172, 330—331).—When isatin is dissolved in 
fuming sulphuric acid containing 20°% of sulphuric anhydride and 
the mixture warmed on a water-bath for half an hour, isatin-5- 
sulphonic acid is formed which is identical with that obtained by 
the oxidation of the sodium salt of indigotin-5 : 5’-disulphonic acid. 


G. [ff lsatin-5-sulphonic acid gives a phenylhydrazone, m. p. 270° (decomp.), 
which yields a yellow barium and a citron-yellow potassium salt. 
20us @ With hydroxylamine potassium isatinsulphonate gives an_ oxime. 
sero @ (See, further, J. Soc. Chem. Ind., 1921, April.] W. G. 
-The § The Colour of the Indigoids. J. Marriner (Rev. Gén. 
ntly § Mat. Col., 1921, 25, 17—18).—In spite of the accumulated evidence 
nyl- § with regard to the relation between colour and chemical con- 
arge § stitution of compounds, it is still impossible to express this 
nee, § relationship in a general manner by a mathematical formula, and 
) be § to calculate selective absorption. Certain rules, however, permit 
d in § the colour of organic compounds to be predicted with reasonable 
The § probability, as may be demonstrated in the case of the indigoids. 


Thus, there is an increase in the depth of colour in passing from 
brownish-red isoindigotin (3:3’-bisindole) to violet-red indirubin and 
blue indigotin ; a similar relationship exists in the case of oxindigo 
(2:2’-biscoumarone), thioindigo (2: 2’-bisoxythionaphthen) and 
indigotin; substituents in the 6: 6’-positions, such as methy], 
hydroxyl, amino-, and the halogens, lessen the depth of colour. 

Facts such as these are not isolated cases, and could be predicted 
by the application of the following rules : 

(a) The union of an auxochrome and a chromophore by means 
of a chain of conjugated double bonds between carbon leads to an 
increase in the depth of colour (bathochromic effect). 

(6) The direct union of a chromophore and an auxochrome 
decreases the depth of colour (hypsochromic effect). 

This first rule arises from the examination of a large number of 
compounds of established constitution, but the second is less well 
known. For example, the group NO is a powerful chromophore, 
and NHEt is a powerful auxochrome. When these groups are 
united by a benzene ring the deeply coloured p-nitrosomonoethy]l- 
aniline results (a), whereas when these groups are directly united 
the almost colourless nitrosoamine of monoethylaniline results (b). 
in the case of isoindigotin, the auxochrome NH groups being 
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directly attached to the chromophore, CO groups are in an un. 
favourable position for the production of colour, whilst in indigotin 
the NH group exerts its maximum effect because it is attached 
to the CO group by a benzene nucleus on one side, and by a 
carbon atom, which forms part of a chain with double conjugated 
bonds, on the other. The formula of indirubin occupies an inter. 
mediate position between the two, and this fact is reflected in its 
colour. The increase in the depth of colour in passing from 
oxindigo to thioindigo and indigotin is a bathochromic effect due 
to the increasing power of the auxochromes OPh—, SPh—, NHPh—, 
and is in agreement with known facts in other series. 

With regard to the diminution in the depth of colour produced 
by the introduction of auxochromes in positions 6 : 6’-, it appears 
that (c) the effect of two auxochromes is cumulative when in the 
para-position, but that they act in contrary directions when in 
the meta-position with respect to one another. This also is in 
agreement with experience in other series, thus o-nitro-p-phenylene- 
diamine is greenish-black, whilst o-nitro-m-phenylenediamine is 
yellowish-red, and nitroquinol is red whilst as.-nitroresorcinol is 
lemon-yellow in colour. This rule is particularly well exemplified 
in the indigoid series, for all 5: 5’-derivatives are considerably 
deeper in colour than the corresponding 6: 6’-derivatives. The 
' application of these three rules serves as an excellent guide in the 
search for new colouring matters of a desired shade. fF. M. R. 


Preparation of Nitrogenous Condensation Products of 
the Anthraquinone Series. Bapiscuze Anmin & Sopa- 
Fasrik (D.R.P., 329246; from Chem. Zentr., 1921, ii, 314)— 
2-Arylaminoanthraquinones, their derivatives, homologues, or sub- 
stitution products, or such 2-substituted derivatives of anthra- 
quinone (for example, anthraquinone-2-sulphonic acids or 2-halo- 
genoanthraquinones) as can pass into 2-arylaminoanthraquinones 
under the conditions of the reaction, are heated to a high tem- 
perature with primary aromatic amino-compounds in the presence 
of alkaline condensing agents and, preferably, of oxidising sub- 
stances particularly, oxygen, or air. Azine-like products of the 


constitution, anthraquinone<\yt>Ar, are produced which are 


used in the preparation of coloured varnishes (particularly oil and 
spirit varnishes) and are important intermediate products in the 
dye industry. The substance from 2-phenylaminoanthraquinone, 
aniline, and calcium hydroxide at 180°, forms shining bronzy needles; 
it yields a blue solution in organic media and a bottle-green solution 
in sulphuric acid. Other examples include the use of anthraquinone- 
2-sulphonic acid, 2-chloroanthraquinone, and of p-toluidine. Copper 
acetate is added in the case of 2-chloroanthraquinone. H. W. 


Preparation of Nitrogenous Condensation Products o 
the Anthraquinone Series. BapiscHe AniLin & Sopa 
Fasrik (D.R.P., 329247; from Chem. Zentr., 1921, ii, 314. Com- 
pare preceding abstract).—1-Halogenoanthraquinones or 1-halogen0 
anthraquinones which contain a reactive substituent in the ortho- 
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less crystals, m. p. 175°, is obtained by the protracted heat. 
ing of phenacyl sulphide dissolved in glacial acetic acid with ap 
excess of hydrazine hydrate or by heating either of the hydrazones 
(see later) with the same solvent. Phenacyl-sulphide-syn-mono. 
hydrazone, m. p. 225°, is prepared by protracted boiling of a solution 
of the anhydride in dilute alcohol; the anti-isomeride, m. p. 128° 
is formed from the calculated quantities of the components jn 
alcoholic solution or in the absence of solvent and is converted 
successively by boiling glacial acetic acid into the syn form, m. p, 
225°, and the anhydride, m.p. 175°. Phenacylsulphonemon. 
hydrazone anhydride, m. p. 206°, is prepared in the same manner 
as the sulphide derivative and is transformed by dilute alcohol 
into the syn-monohydrazone, m. p. 185°; when treated with benz. 
aldehyde, the latter yields the anhydride, m. p. 206°, instead of 
the expected benzylidene compound. Phenacylsulphone-anti-mono. 
hydrazone forms colourless crystals, m. p. 158°, and is converted 
by glacial acetic acid into the syn isomeride and the anhydride; 
its benzylidene derivative, yellow crystals, has m. p. 150°. 
Phenacylsulphonedihydrazone, colourless crystals, m.p. 156° 
(dibenzylidene derivative, yellow crystals, m. p. 178°), phenacyl- 
sulphoneantidihydrazone, m. p. 172° (dibenzylidene derivative, yellow 
crystals, m. p. 194°) and phenacylsulphoneamphidihydrazone, m. p. 
188° (dibenzylidene compound, yellow crystals, m. p. 171°) are also 
described. Protracted treatment with boiling glacial acetic acid 
solution causes the elimination of a hydrazine residue from each 
of the dihydrazones with consequent formation of the syn-mono- 
hydrazone and ultimately of the monohydrazone anhydride. In 
general, the same rules apply in the preparation of the di- as of 
the mono-hydrazones ; in acetic acid solution, the hydrazine group 
is introduced in the syn position, whilst in faintly alkaline alcoholic 
solution (containing free hydrazine) it occupies the anti position. 
Phenacyl-sulphidemonosemicarbazone, m. p. 237°, is obtained by 
boiling an alcoholic solution of molar quantities of phenacyl sulphide 
and semicarbazide hydrochloride, whilst, with excess of the latter, 
the disemicarbazone, colourless crystals, m. p. 232°, is produced. 
Phenacylsulphonemonosemicarbazone, m. p. 258°, is prepared in the 
same manner as the sulphide derivative ; an excess of semicarbazide 
hydrochloride, however, yields NN’-phenacylsulphone-1 : 5-diamino- 
. CH,*CPh:N-NH:-CO : 
uret 2 .p. z the 
biuret, 802s CH-CPh:N‘NH-CO7 SY m. p. 252°, in place of 
expected disemicarbazone. The action of free semicarbazide in 


boiling alcoholic solution on phenacylsulphone leads to the forma- 
tion of phenacylsulphonecarbohydrazone, BO cake Nee 


m. p. 250°. H. W. 


Determination of the Constitution of Coloured Substances 
from their Absorption Spectra. F. Kexrmann and Mavrice 
Sanpoz (Helv. Chim. Acta, 1921, 4, 31—44. Compare A., 1920, ii, 
142).—The absorption spectra of monoamino-derivatives of methy!- 
and phenyl-phenazine compounds have now been examined. 
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The first series considered consists of derivatives of the amino- 
compound of methylphenazine (annexed 

N...... formula), which is homologous with apo- 

/\4 a safranine and is soluble in ether and very 
similar in properties to the paraquin- 

yu? \NMe% \7/ onoid bases of the colouring matters 
derived from triphenylmethane; the 

tructure given is hence preferable to that previously suggested by 


.p. @Kehbrmann on the basis of Nietzki’s view of the configuration of 


yholie 
on. 

d by 
phide 
utter, 
uced. 
1 the 
azide 
nino- 


the indones (“‘ Organische Farbstoffe,” 3rd edition, 213). The 
frmula proposed for colouring matters by Fierz and Koechlin, 
(A., 1918, i, 549), by Georgievics (A., 1904, i, 351), and by Kaufmann 
(A., 1904, i, 534) are incapable of explaining the phenomena ob- 
served by the authors (compare Hantzsch, A., 1919, ii, 255). The 
base under consideration is an extremely strong one and is obtained 
by the action of sodium hydroxide on its mono-acid salt ; it passes 
radily from its ethereal solution to water, even when the latter is 
saturated with sodium carbonate. It has a bright orange-red 
wlour and is less powerful, colorimetrically, than the mono-acid 
alt. The latter, being cherry-red, is assumed to retain the para- 
quinonoid structure of the base, this view being confirmed by the 
fact that the salt is non-diazotisable (1). The green di-acid salt 
(ll) is derived normally from the mono-acid salt, the fact that the 
geen solution in sulphuric acid is diazotisable being explained on 
the assumption that this equilibrated solution contains a certain 
proportion of tri-acid salt. The latter is formed pure only in 
silphuric acid containing 40% of anhydride, and is reddish-brown, 
the form of its absorption spectrum being that of the spectrum 
of the methylphenazonium di-acid salt; it is hence regarded as of 
ortho-quinonoid structure (III). 


_— ~ 


ana (y 
NH,X7 \Z7\ynMe% NH,X7 \Z7N\ woe ” \% 
(1.) (1I.) 


lo ime an 


NH,X” \” \nMex” \” 
(IIT.) 


These considerations apply also to aposafranine (annexed formula), 
replacement of the methyl by a phenyl 
HN... group resulting in a positive displace- 
/\F we ment of the absorption, that is, displace- 
J ment of the absorption bands towards 
NH” \“ \nPh% \” the infra-red. The basic properties are 
weakened, the base showing little 

tendency to pass from its ethereal solution into aqucous alkali. 
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Different conclusions are reached in the case of the isomeride of 


mu) NH - yoy 
ena? gee 


(LV.) (V.) 
in 
nu,x-/\7 a 


| 
\/ \yphnx7 \% 
( VI.) 


aposafranine (IV), the formula of which excludes the possibility 
of formation of an anhydride base; indeed, when its alkaline 
solution is shaken with ether, the latter remains colourless. The 
monoacid- and diacid-salts (V) are accorded para-quinonoid struc. 
tures because: (1) the conversion of a blue monoacid salt into a 
green diacid salt is explainable only by the salification of a basic 
group forming part of the chromogen skeleton; the ortho. 
quinonoid diacid salt would contain a free amino-group, which is 
improbable, especially in view of the feeble basicity of an azinic 
nitrogen; (2) the presence of an imino-group is supported by the 
great stability of the diacid salts. The triacid salt (VI) is reddish. 
brown. 
The second isomeride of aposafranine (VII) forms a base which 
is soluble in ether to a blue solution and has 
NH the constitution of an orthoquinoneimine. 
N | The —s a is green and is assumed to 
~~ avg contain the double linkings of the base, the 
ae YY colour being pe ge beg ae “4 the = 
\ on an imino-group. e diacid salt, like the 
\ANNPh” V4 phenylphenazonium monoacid salt, is lemon- 
(VII.) yellow, the imino-group of the monoacid salt 
being transformed into a salified amino-group; 
such a group loses almost all auxochromic properties. This view 
is supported by the fact that the perchlorate is readily diazotised. 
Finally, the use of 100% acid gives the red tint characterising 
the phenylphenazonium diacid salt. 
To the base of the acetyl derivative of aposafranine (VIII) is 
ascribed a paraquinonoid configuration, the existence of an it- 
—_ — between a nitrogen atom 
Ps of the chromogen and an acetylamino- 
/\4 WN group being regarded as ieehith 
NAc= The base is soluble in ether and the violet 
\/\N Ph \/ monoacid salt yellow. This lightening of 
(VIII.) the colour is explained by assuming that 
the monoacid salt has the orthoquino 
noid constitution of the phenylphenazonium mono-acid salt, F 
although, on the other hand, the spectra of these two monoacil F 
salts differ somewhat. 
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The absorption spectra of the mono- and di-acid salts of acetyl 
sposafranine exhibit striking analogies to those of the corresponding 
salts of the acetyl derivative of the first isomeride of aposafranine. 
If paraquinonoid structures are attributed to the monoacid-salts 
in the two cases, the two formule are so different that similarity 
in absorption spectra could not be expected. For this reason 
these monoacid-salts are regarded as of orthoquinonoid configura- 
tion (IX and X), the formule then exhibiting the necessary similarity 
The acetyl derivatives are less intensely coloured than the amino- 
compounds from which they are derived. 


ed a a it 
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(IX.) (X.) 
The spectra of the bases XI and XII and of their mono- and 
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di-acid salts have also been investigated. These render apparent 
the effect of the anilino-auxochrome in deepening the colour and in 
favouring the fusion of the extinction bands and the union of the 
maxima. The presence of the phenyl group appears to render 
impossible the formation of the orthoquinonoid triacid salt, even 

when cooled, concentrated acids are employed. 
The constant presence in the ultra-violet absorption spectra of 
. these compounds of an 


/\f om. a a \Z—~, a ‘ absorption band between 


| A = 270 and \ = 290 seems 
\7\nMe% \“~ \Z7~\ypn7”_ t° indicate that this band 
~ is produced by the two 
chromogens (annexed formule), independently of the action of 
the auxochromes. ZT. Ht. P. 


Certain Derivatives of Paeonol. Avoir Sonn (Ber., 1921, 
54, [B|, 358—360).—The recent communications of Adams (A., 
1919, i, 160) and of Rennie, Cooke, and Finlayson (T., 1920, 117, 
338) have led the author to describe certain derivatives which he 
had prepared. 

_ Benzeneazopaeonol, C,H;:N:N-Cg,H,Ac(OMe)-OH, shining, brown- 
ish-red needles, m. p. 135°, is prepared by the addition of 
diazotised aniline to a solution of paeonol in an excess of very 
_ dilute sodium hydroxide solution. 1t is reduced by sodium hypo- 
sulphite in warm alkaline solution to 3-aminopaeonol, yellow 


;f needles, m. p. 115°, after slight previous softening (diacetyl deriv- 


ative, short rods, or cubes, m. p. 165°), which is also obtained 
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from the corresponding nitro-compound (compare Adams, loc. cit.) 
3-Nitropaeonol condenses with anisaldehyde in the presence of 
aqueous-alcoholic potassium hydroxide to yield 3-nitro-4-methoxy. 
6-hydroxyphenyl 4’-methoxystyryl ketone, 
NO,°C,H,(OMe)(OH)-CO-CH:CH:-C,H,-OMe, 

thin, yellow leaflets, m. p. 182°, after slight softening which js 
reduced by tin and hydrochloric acid in glacial acetic acid solution 
to the corresponding amino-ketone (acetyl derivative, needles, 
m. p. 203°). H. W. 


Azodicarboxylic Ester as a Reagent for the Introduction 
of the Hydrazine Radicle into the Aromatic Nucleus. I. 
Azo-ester and $-Naphthylamine. Orro Drets (Ber., 1921, 
54, [B], 213—226).—As a result of previous work (Diels and Paquin, 
A., 1913, i, 839), the conclusion has been drawn that azodicarboxylic 
ester is converted by primary and secondary amines into the cor- 
responding substituted amides, whilst with tertiary amines it yields 
additive compounds such as NMePh*CH,*N(CO,Et)-NH-CO,Et. 
This statement is now found to be too general, since, under suitable 
conditions, additive compounds can also be formed from primary 
amines. These substances appear to be divisible into two classes; 
those formed from aniline and p-toluidine, for example, are then- 
selves stable but not capable of further reactions and merely con- 
vertible into their components or the transformation products of 
the latter, whilst that derived from $-naphthylamine is not split 
up into its components in any of the numerous reactions yet in- 
vestigated. The latter substance is shown to have the constitution 

N(CO,Et)-NH-CO,Et oe DS Bay — formula, 

J\/\N since it contains the primary amino 

NH, group of §-naphthylamine intact, 

whilst the hydrazino-group occupies 

the «-position because the substance 

is converted by hydriodic and glacial acetic acids into the anhydro- 

base obtained by Liebermann and Jacobson by reduction of 1-nitro- 

2-acetylaminonaphthalene and is transformed by hydrogen peroxide 

in the presence of glacial acetic acid into a substance which, when 

warmed, passes into ethy] «-naphthisotriazole-1-carboxylate identical 

with the product obtained from «-naphthisotriazole and ethy] chloro- 
formate. 

2-Amino-|-dicarbethoxyhydrazinonaphthalene, colourless, shining 
leaflets, m. p. 198°, is prepared by the addition of ethyl azodi- 
carboxylate to a solution of 8-naphthylamine in warm alcchol; 
the sparingly soluble hydrochloride is readily hydrolysed by warm 
water. 2-Acetylamino-1-dicarbethoxyhydrazinonaphthalene crystallises 
in colourless needles, m. p. 218—219°. The similarly-prepared 
additive compound from azodicarboxylic ester and «-naphthylamine 
has m. p. 168° and gives an acetyl derivative, m. p. 132°. 2-Amino- 
1-dicarbethoxyhydrazinonaphthalene loses ethyl alcohol under the 
influence of hot aqueous potassium hydroxide solution or of piper 
idine and gives the compound, C,,H,,0,N3, shining prisms, m. p: 
about 265° (decomp.), when rapidly heated; when boiled with 
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aqueous alcoholic potassium hydroxide solution it yields the 
_ NH'NH : 
substance, CHS bo: pale brown, bronzy prisms, m. p. 
about 315—320°, which is also obtained from the product, m. p. 
265° (see above), and boiling concentrated alcoholic potassium 
hydroxide solution. Treatment with glacial acetic acid and 
bydriodic acid (D 1°96) converts 2-amino-1-dicarbethoxyhydrazino- 
saphthalene into ethyl iodide and 2-methyl-$-naphthiminazole, 
CyH.< yy > CMe, needles, m. p. 169° (the hydriodide, silvery 
aystals and hydrochloride, slender, colourless needles, are described). 
2-Amino-1-dicarbethoxyhydrazinonaphthalene can be diazotised, 
but the corresponding diazonium salt or phenol was not isolated. 
The most convincing evidence of the presence of the free amino- 
soup is found in its conversion by carbonyl chloride into the 
wrresponding carbamyl chloride, 
CO,Et-NH*N(CO,Et)-C,,H,*NH°COCI, 
kaflets, m. p. about 145°, which is converted by the requisite 
alcohol into the methyl ester, colourless crystals, m. p. 207—208°, 
or ethyl ester, m. p. 154°. The chloride loses hydrogen chloride 
vhen heated in the vapour of xylene, giving the substance, 
. N(CO,Et):N C O,Et 
C..H 2 2 
w'sSNH——CO ’ 

nm. p. 180—181°, which forms an additive product with acetic acid, 
CH, ,0;N3,CH,-CO,H, m. p. 127—128°. Oxidation with hydrogen 
peroxide transforms 2-amino-l-dicarbethoxyhydrazinonaphtha- 
lne into the compound, CuBe<Nlon— AN’CO,Et, brownish- 
yellow, coarse prisms, m. p. about 96° (decomp.), when ‘rapidly 
heated, which passes. into ethyl «-naphthisotriazole-1-carboxylate, 


(yA COLE) SN , pale brown prisms, m. p, 124—125°. 
H. W 


Action of Cyanogen Derivatives on Oxyhzemoglobin. 
Prep. Vis (Bull. Soc. Chim. Biol., 1920, 2, 223—238).—The 
action of a large number of cyanogen derivatives on oxyhemo- 
~_ was investigated, and the results are summarised in tabular 
orm. J.C. D. 


Enzymes. V. Resistance of Ptyalin to the Action of 
Hydrochloric Acid in the Presence of Starch. D. Mazsrrini 
Atti R. Accad. Lincei, 1920, [v], 29, ii, 391—394).—Starch paste 
totects mixed human saliva from the destructive action of hydro- 

orie acid, the highest concentration of the latter which the 
‘zyme is able to withstand for three hours without irrecoverable 
0s of the amylolytic properties being 0°16%. The importance 
if the substrate for the preservation of the enzymic activity of 
iliva is hence evident. x. Ht. P. 
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Influence of some Organic Bases and their Hydrochlorides 
on the Activity of Pancreatic Amylase. A. DeEscRzz and 
R. Mooe (Compt. rend., 1921, 172, 551—553).—The three bases 
examined were methylamine, trimethylamine, and triethylamine, 
In all three cases the free base exerted an inhibiting action on 
pancreatic amylase, whereas the hydrochloride in each case favoured 
the action of the amylase. That this effect of the hydrochloride 
is not due to its dissociation and the consequent liberation of 
hydrochloric acid is shown by the fact that small amounts of hydro- 
chloric acid alone inhibit the action of the enzyme. W. G. 


The Influence of Neutral Alkali Salts on Diastatic Enzymes, 
III. Investigations on Pancreatic Diastase. AMANDUs Hany 
and RupotF Micuaurk (Zeitsch. Biol., 1921, 73, 10—18. Com- 
pare A., 1920, i, 776).—The optimum H-ion concentration for 
pancreatic diastase is P,, = 7°10 when phosphate buffers are used, 
and Py = 5°50 when acetate buffers are employed. As in the 
case of ptyalin, a certain regularity was established in the influence 
of buffers and neutral salts on the action of pancreas diastase, 
Experiments point to the probability that the activating action 
of salts is due to the diminution, and the inhibiting action to the 


increase in size of the colloidal particles of the enzyme. 
8. 8. Z. 


The Influence of Sodium Fluoride on the Action of 
Pancreatic Diastase. S. Lana and H. Lane (Biochem. 
Zeitsch., 1921, 114, 165—193).—The action of pancreatic diastase 
is inhibited in the presence of sodium fluoride. The percentage of 
dextrose thus produced is higher than that of the maltose, which 
would suggest that the enzyme concerned in the production of 
maltose from starch is inhibited by the salt, whilst the enzyme 
which converts maltose into dextrose is accelerated by it. The 
hydrolysis, however, of maltose by pancreatic diastase is scarcely 
influenced by sodium fluoride. 8. 8. Z. 


The Use of Different yoo ge | —_ in the Prepara- 
f. 


tion of Emulsin from Almonds. RIDEL and R. ARNOLD 
(Bull. Soc. Chim. Biol., 1920, 2, 216—222).—I£ precipitation of 
emulsin is carried out with alcohol, methyl alcohol, or acetone, 
and prolonged contact with the precipitating agent is prevented, 
the resulting enzyme preparations are similar to ordinary emulsin. 
If, however, prolonged contact with the precipitating medium 
occurs, the enzyme preparation appears to have lost certain of its 
properties. J. C. D. 


Influence of Heat on the Activity of Salicinase. GaBRIzL 
BERTRAND and ARTHUR Compton (Compt. rend., 1921, 172, 548—- 
551. Compare A., 1911, i, 99, 592; 1913, i, 1426).—The optimum 
and maximum temperatures of activity of salicinase, when acting 
over periods of time varying from one hour to four days, have 
been determined. In both cases the values vary inversely with ff, 
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the duration of the experiment, but the optimum temperature, 
which falls to 30° for a period of thirty-two hours, does not 
diminish further. The temperature of maximum activity of this 
enzyme is about 70°, and corresponds with the temperature of 
instantaneous destruction of the enzyme by heat. W. G. 


Action of the Urease from Soja Beans on the Animal 
Organisms. P. Carnot, P. GrRARD, and (MLLE) S. MorIssonNIER 
(Ann. Inst. Past., 1921, 35, 1—42).—The results obtained by the 
authors confirm the observation that urease rapidly and com- 
pletely decomposes the urea of blood in vitro. In forty-eight 
hours blood exerts no inhibitory action on the enzyme, but in 
dilute solutions it shows a protective action which is independent 
of the inorganic salts and alkalinity of the serum and is not due 
to a substance thermolabile at 65°. 

When urease is injected into the organism it slowly disappears 
from the blood-stream and is taken up at different rates by certain 
organs, of which the liver appears to fix the largest amount. The 
wease was not recovered from the urine. 

Acute intoxication produced by intravenous injection of urease 
in the living organism causes rapid destruction of urea, and the 
animal dies in two or three hours with increased ammonia in the 
blood. Subcutaneous injection produces similar results, but more 
slowly. 

The types of intoxication produced resemble those which are 
obtained by the injection of salts of ammonia and weak acids. 

No toxic action was observed after administration of the enzyme 
by the mouth. 

No anti-urease or immunisation against this enzyme was pro- 
duced, but a substance of the precipitin type was encountered. 

J. C. D. 


The Properties of Hydroxynitrilase. VrrNon K. Kriesie 
and WaLTeR A. WIELAND (J. Amer. Chem. Soc., 1921, 43, 164— 
\75).—Further investigations of the conditions governing the 
formation of mandelonitrile from benzaldehyde and hydrogen 
cyanide under the influence of hydroxynitrilase (compare Krieble, 
A, 1913, i, 1255; Rosenthaler, 1909, i, 74; 1913, i, 411, 663). 
To follow the course of the action in so far as the formation of 
optically active nitrile was concerned, a portion of the liquid was 
hydrolysed from time to time by hydrochloric acid and the 
optically active mandelic acid produced was estimated. The tem- 
perature coefficients of the spontaneous reaction of benzaldehyde 
and hydrogen cyanide and the action in the presence of the 
enzyme are different. At 0° the enzyme is more efficient, but at 
3° the spontaneous action is more rapid. The hydrogen-ion con- 
centration of the medium has, however, a very marked effect on 
the ratio of spontaneous to enzyme action. In neutral solutions 
practically all the benzaldehyde and hydrogen cyanide combine 
spontaneously and almost instantaneously. As the hydrogen-ion 
concentration is increased the spontaneous action is repressed, and 
at Py = 10 to 10° the enzyme exhibits its maximum activity. 

me 2 
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The phenomenon noticed by Rosenthaler (loc. cit.), that the 
optical activity of the nitrile rises to a maximum and then falls 
to zero, is explained on the basis that there is only one hydroxy- 
nitrilase, namely d-hydroxynitrilase, which synthesises only d. 
mandelonitrile, whereas the spontaneous action gives equal amounts 
of d- and [-nitrile. As the action is reversible, when the reverse 
change becomes more marked the excess of d-nitrile decomposed 
becomes greater and the optical activity gradually declines. 

W. G. 


Phenylacetic-p-arsinic Acid. Grorcre Ross ROBERTSON and 
Jutius Streeritz (J. Amer. Chem. Soc., 1921, 43, 179—181).— 
p-Aminophenylacetic acid is converted into phenylacetic-p-arsonic 
acid, CO,H-CH,-C,H,-AsO,H,, m. p. 195°, by the Bart reaction 
(A., 1913, i, 115). When neutralised with alkali and heated with 
sodium hydrosulphite it gives a light yellow arseno-derivative 
soluble in sodium carbonate. Modifications in the preparation of 
p-nitrophenylacetonitrile, its subsequent hydrolysis, and the reduc- 
tion of the nitro-compound are described. W. G. 


Physiological Chemistry. 


Variations in Alveolar Carbon Dioxide Pressure i 
Relation to Meals. E. C. Dopps (J. Physiol., 1921, 54, 342— 
348).—After a meal the alveolar carbon dioxide pressure rises 
2—6 mm. in the first half- or three-quarters of an hour, then fall 
about the same amount below normal, before returning to the: 
original level. The rise is probably connected with gastric, the 
fall with pancreatic, secretion. In a man from whom the greater 


part of the stomach had been removed, only the fall — 


The Carbon Dioxide Absorption Curve and Carbon 
Dioxide Tension of the Blood of Normal Resting Individuals. 
Joun P. Peters Jun., Davin P. Barr, and Frances D. Rue (J. Bid. 
Chem., 1921, 45, 489—536).—The absorption curves of three normal 
subjects have been determined, and show agreement with those 
previously reported by earlier observers. The curve of any indi- 
vidual is quite characteristic and remains constant over a C0 
siderable period of time. The relationship of the alveolar carbon 
dioxide to the height of absorption curve and other factors § 
discussed. J. C. D. 


Agglutination by Ricin. J. A. Gunn (Proc. Physiol. Se. 
Dec. 18, 1920; J. Physiol., 1921, 54, lxxxviii—xc).—Ricin agglut 
nates, not only blood, but also cholesterol suspensions and other 
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suspensions of negatively charged particles. The agglutination by 
ricin is, at least partly, non-specific. The agglutinated particles 
have lost their charge. G. B. 


The Calcium of the Blood. M. Ricutrer-QuiTtTNErR (Biochem. 
Jeitsch., 1921, 114, 58—62).—In contradistinction to the observ- 
ations of Hamburger and Jansen, the author has already ep 
out that human blood corpuscles do not contain calcium. Plasma 
obtained by the application of hirudin shows a higher calcium 
content than the corresponding serum. The concentration of the 


free calcium ions in the blood is in progress of investigation. 
8. Z. 


The Chemical Composition of Blood Corpuscles. W. Fatra 
and M. RicutTer-QuittNER (Biochem. Zeitsch., 1921, 114, 145— 
151).—Data of analyses of various samples of blood from different 
patients and animals are given. S. S. Z. 


Physiology of the Blood Sugar. V. How is the Partition 
of Dextrose between the Red Corpuscles and the Outside 
Fluid to be Explained ? Ricu. Ear (Biochem. Zeitsch., 1921, 
114, 88—110. Compare A., 1920, i, 781).—From osmotic experi- 
nents it is found that, in conformity with the observations made 
by analytical chemical methods, the red corpuscles of the goat, 
of cattle, and of the rabbit are impermeable to dextrose. Human 
corpuscles, on the other hand, are permeable to that sugar. The 
velocity of the diffusion is small; this is most probably due either 
to combination with or absorption by the membrane of the 
corpuscles. 8. 8. Z. 


Partition of Cholesterol and its Esters between Blood 
Corpuscles and Plasma under Physiological and Patho- 


splogical Conditions. M. RicuTeR-QuirrneR (Wien. Arch. inn. 


Med., 1920, 1, 425—454; from Chem. Zenir., 1921, i, 340).— 
Under normal conditions as also in alimentary and, generally, in 
pathological hypercholesterolemia, the total cholesterol is abso- 
lutely evenly distributed between plasma and corpuscles; occa- 
sionally it is somewhat higher in the plasma in the latter 
circumstances. Under physiological or pathological conditions 
the presence of cholesteryl esters is not observed in the blood 


-f corpuscles of man, horse, ox, dog, cat, or rabbit. Under physio- 


. Bid. logical conditions cholesterol is present entirely as esters in the 


plasma; small amounts of free cholesterol are also found in cases 
of pathological hypercholesterolemia. Administration of fat, of 


if 2 diet rich in cholesterol or of the latter in the free state causes 


-f {1 increase in the cholesterol content of the blood, both as the 


free alcohol and its esters. Increased amounts of cholesteryl 


isg esters in the plasma are first observed, followed, after some hours, 


by an equilibrium. A portion of the cholesteryl esters passes from 
the plasma into the blood corpuscles and is immediately hydro- 


“— lysed, since the presence of the esters can never be detected in the 
gi corpuscles. In the case of pathological hypercholesterolemia, the 


free cholesterol is alone increased. H. W. 
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Are there any Protective Enzymes against the Poly- 
saccharides ? KE. HEerzrevp and R. Kiincer (Biochem. Zeitsch.. 
1921, 114, 27—-32).—The serum of certain animals is normally 
capable of hydrolysing starch and glycogen, whilst that of other 
animals does not possess this function normally. The serum of 
a dog injected with gum arabic and inulin does not hydn- 
lyse these products, and the serum of a rabbit injected with inulin, 
glycogen, and soluble starch also fails to saccharify any of these 
substances. The authors therefore cannot confirm Abderhalden’s 
observations of the formation of protective enzymes. 8S. 8. Z. 


Physico-chemical Investigations on Body Fluids. II 
The Condition of the Sugar in Serum. Sreran Rusznyix 
(Biochem. Zeitsch., 1921, 113, 52—55. Compare this vol., i, 73).— 
A part of the reducing substances of the blood does not pass through 
in ultra-filtration through a collodion membrane. The magnitude 
of this fraction is independent of the sugar content of the blood. 

8. 8. Z. 


Physico-chemical Investigations on Body Fluids. III. 
The Condition of the Residual Nitrogen. Sreran Rusznyak 
and Gtza Hertnyi (Biochem. Zeitsch., 1921, 113, 56—57).—The 
residual nitrogen in the ultra-filtrate of a serum is proportionately 
higher than that in the corresponding original serum, and lower 
than that of the residue which has not passed through the filter. 

8.8. Z. 


Serum Lipochrome. HIJMANS VAN DEN Bercu and P. MULE 
(Proc. K. Akad. Wetensch. Amsterdam, 1921, 23, 766—773).—The 
lipochrome content of blood serum is determined by precipitating 
2 c.c. of serum with 2 c.c. of 96°% alcohol, the mixture being centri- 
fuged and the precipitate extracted with 2 c.c. of ether. The 
extract is compared colorimetrically with a standard colour solt- 
tion of potassium dichromate. If a large amount of bilirubin is 
present, the ether extract is washed with a few drops of a very 
dilute solution of sodium hydroxide before the comparison. The 
lipochrome content of plants and of animal tissues may be estimated 
by a slightly modified process. 

Examination of various body-tissues and fluids by this method 
shows that the blood is poorest in lipochrome, the richest being 
the adrenal. After this generally follows the liver, fat, and spleen. 
The authors were not able to detect any relationship between 
specific diseases and the amount of lipochrome in the blood or 
the tissues. The lipochrome content of the blood rises with 4 
diet rich in lipochrome and falls with one poor in lipochrome. 
The peculiar diet is responsible for the high values in the case of 
diabetes. W. G. 


The Influence of CO,-, Cl-, and PO,-ions on the Oxidation 
Processes in the Animal Body. Ricuarp Brine (Biochem. 
Zeitsch., 1921, 113, 210—230).—The influence of the above ions 
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yas studied on a dog fed on a basal diet of the same constitution 
as that used by Mader. It was found that a deficiency of salts 
increases the oxidation process in the body when in a resting con- 
lition. It was further found that thirteen to twenty-two hours 
ater a meal rich in carbohydrates and deficient in the ions the 
respiratory quotient was higher than when the above ions were 
resent. On the administration of the ions to a starved animal 
the respiratory quotient rose definitely. It is assumed that the 
therapy of alkali springs may be due to this cause. S. S. Z. 


Combination of Mineral Salts with Organic Colloids and 
the Condition in certain Growths. ALBErtTo ScaLa (Ann. 
(1Ig., 1920, 30, 251—273; from Chem. Zentr., 1921, i, 333—334).— 
The author has shown previously that acid is liberated by the 
entact of certain neutral salts with colloids, such as gelatin, agar- 
war and muscle flesh, in a degree which depends on the nature 
ad the degree of dissociation of the salt and on the properties of 
the colloid. The phenomenon is attributed to a readier hydrolysis 
of the amount of the adsorbed salt; if the washing is continued, 
aneutral and finally an alkaline series of waters are obtained, 
provided that the base of the salt used is soluble in water; heavy 
metals are retained by the colloid. The salts of the alkaline earths 
behave similarly to those of the alkali metals, since their bases 
are more or less soluble in water. Aluminium behaves as a heavy 
metal, since its hydroxide does not dissolve. Union with an 
insoluble kation does not influence the behaviour of gelatin, and 
possibly of other colloids, towards salts. The mineral salts in the 
turnip, potato, radish, cucumber, pumpkin, and parsnip are united 
to the colloid in the same manner as in the artificial mixtures, 
and behave in an exactly similar manner when treated with water. 
The compounds are very stable when preserved in an ice-chest, 
but are irreversibly changed when warmed at 50—70°, so that 
the acid is very rapidly removed by water. The author considers 
that undue attention has been paid to the organic components 
of the extracts in the investigation of accessory food factors, since 
frequently a very large proportion of the inorganic substances 
passes into the water, alcohol, and acid. It is readily possible that 
a gap is produced in the series of necessary inorganic nutrient 
substances by the one-sided administration of a certain nutriment. 
Substances of the hydroxypyridine series may also possibly act 
% carriers for inorganic materials, which they readily adsorb in 
alcoholic solution. Antiscorbutin shares the slight stability towards 
heat of the colloidal salt complexes; the acid components which 
are liberated on heating readily pass into the wash or boiling 
waters. The residue can lose bases when further washed, but 
possibly still contains the beriberi vitamin, which is stable in 
boiling water. The author further considers that decomposition 
of the colloid-salt complex is possible under the influence of varying 
physical and psychic stimuli, thus establishing a connexion 
between the pathology and therapeutics of many diseases, par- 
ticularly those of the neoplasm, ; H. W., 
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Chemical and Biochemical Investigations on the Nervous 
System under Normal and Pathological Conditions. VII]. 
Composition of the Brain in Dementia przecox. Gucoy 
Piauint (Biochem. Zeitsch., 1921, 113, 231—245. Compare A, 
1914, i, 899).—The chemical examination of brains from patients 
suffering from dementia precox has revealed a higher content of 
water, an almost normal or a slightly more than normal content 
of cholesterol, a marked diminution in the unsaturated phos. 
phatides which varied from 20—35%, a marked diminution in 
saturated phosphatides, cerebrosides, and sphingogalactosides, ete, 
which was of the order of about 50%, and a definite increase jin 
the protein residue. 8. 8. Z. 


The Action of Arrest by the Liver on the Exogenous 
Uric Acid. CuHaurrarp, P. Bropin, and GRiGauT (Com. 
rend., 1921, 172, 477—479).—The authors have determined the 
uric acid content of the portal and sub-hepatic blood respectively 
of dogs on different diets. With fasting dogs or dogs on a diet 
containing only traces of uric acid the values are the same, but 
where the diet is rich in uric acid, as much as 50% of the ur.c acidin 
the portal blood may be retained in the liver, this organ ° thu 
regulating uricemia. This regulating action is periodic and deper- 
dent on the diet. W. G. 


Investigations on the Cause of the Variations in the 
Reaction in Normal Human Urine. Jutius Hoo (Biochem. 
Zeitsch., 1921, 113, 246—254)—It was found that on injecting 
phosphates intravenously they were excreted mostly as acid salts. 
but on consumption of water the salts were excreted more % 
alkaline salts. It is concluded that the excretion of acid urine is 
associated with the tubules and that of the alkaline urine with the 
glomeruli of the kidney. 8. 8. Z. 


Elimination of Silicic Acid in the Urine after Administra- 
tion of certain Silicic Acid Preparations. fF. ZuckMAY: 
(Ther. Gegen., 1920, 61, 344—350; from Chem. Zentr., 1921, i, 418)— 
The following preparations were administered: (1) silicic acid 
infusion from Herba Equiseti, Galeopsidis, and Polygoni, (2) freshly 
prepared colloidal silicic acid solution, (3) colloidal silicic acid 
amylodextrin, (4) colloidal silicic acid albumin, and (5) colloidal silicic 
acid casein metaphosphate. Silicic acid was eliminated most 
rapidly and in greatest amount after administration of (2) (the 
values observed with the others are only about half as great) and 
then from (1) and (4). Simultaneous administration of chalk 
diminishes the elimination of silicic acid. H. W. 


Is there a Specific Action of Bromine Salts ? Ervys? 
OPPENHEIMER (Arch. expt. Path. Pharm., 1921, 89, 29—45)— 
Benzene extracts of the brains, organs, and other parts rich i 
lipoids emanating from animals intoxicated with sodium bromide 
show the presence of small quantities of bromine. Sodium chloride 
does not react with lipoids in this way. It is suggested that the 
combination is of a physico-chemical character. 8.8.2. 
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Colloidal Arsenic (and the Pharmacological Action of 
Yellow Arsenic). Fritz Kitz (Arch. Exp. Path. Pharm., 
1921, 89, 111—143)—The pharmacological action of colloidal 
arsenic can only be established when it has undergone oxidation 
and the general course of the intoxication therefore resembles more 
or less that of arsenious oxide. Experiments with the object of 
ascertaining the capacity of colloidal arsenic to induce formation 
of new blood in anemia did not yield any consistent results. The 
ation of colloidal arsenic in certain protozoal infections in the 
mouse was the same as that of arsenious oxide. The results with 
the yellow modification of arsenic also showed that in the elemen- 
tary condition the metal has no pharmacological action. S. 8S. Z. 


Physiological Action of £{’-Di-iodoisopropyl Alcohol 
and of $y-Di-iodo-n-propyl Alcohol. Mario A. Mancini 
(Arch. Farm. sperim. Sci. aff., 1920, 30, 161—172).—When intro- 
duced into the dorsal lymphatic gland of the frog, 88’-di-iodoiso- 
propyl alcohol causes torpor developing into complete muscular 
paralysis, whilst ®y-di-iodo-n-propyl alcohol gives rise to tetanic 
envulsions, followed by muscular relaxation and death. The 
action of the latter isomeride appears to be due to the ease with 
which it decomposes into allyl alcohol and iodine. ee 


The Physiological Action of some Naturally Occurring 
Hydroxycoumarins (Umbelliferone, Daphnetin, Aesculetin, 
Chrysatropic Acid, and Herniarin). Ernst S1espure (Biochem. 
Zeitsch., 1921, 113, 176—199).—The physiological action of the 
above compounds was studied on fishes, frogs, and rabbits. The 
influence of the hydroxycoumarins in the presence of light on the 
diminution and on the increase of the resistance of blood corpuscles 
to hemolysis by saponin has also been studied. 8.8. Z. 


Adrenaline Glycemia. A. Bornstein (Biochem. Zeitsch., 
1921, 144, 157—164).—Adrenaline increases pulmonary ventilation, 
diminishes the alveolar tension of carbon dioxide, and furthers the 
dissipation of the gas; consequently the respiratory quotient 
increases. Glyezemia which is not due to combustion of carbo- 
hydrates is also produced. Adrenaline raises the consumption of 
oxygen. 8.8. Z. 


Physiological Action of Optical Isomerides. VII. Hyos- 
tines and Hyoscyamines. Artuur R. Cusuny (J. Pharm., 
Expt. Ther., 1921, 17, 41—61. Compare A., 1919, i, 507).—Two 
hyoscines, each of them racemised in the oscine component, but 
opposed in the direction of rotation of the tropyl radicle, were 
examined and it was found that the /-hyoscine is fifteen to eighteen 
times as powerful as the d-hyoscine in action on the terminations of 
the nerves in the salivary glands and in other “ specific ” atropine 
efects. d-Hyoscine and d-hyoscyamine are more slowly destroyed 
in the tissues than /-hyoscine and l-hyoscyamine. The action of the 
hyoscines on nerve-ends in striated muscles, on unstriated muscle, 
and on the central nervous system is identical. 
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It is suggested that the “ specific *’ effects of the atropine groups 
arise from the physical properties of some chemical compound 
formed with an optically active substance in the tissues, while the 
less specific effects may be explained by the properties of the 
uncombined alkaloid. J.C.D. 


Chemistry of Vegetable Physiology and Agriculture, 


The Action of Micro-organisms on Organic Compounds. 
II. The Solubility of some Organic Acids in Fatty Oils. 
P. E. VerKADE (Proc. K. Akad. Wetensch. Amsterdam, 1921, 23, 
783—789. Compare A., 1920, 1, 916).—An examination of the 
relative solubilities of cinnamic, salicylic, and benzoic acids in six 
different fatty oils, and of the coefficient of distribution between oil 
and water, show that the relation between the solubilities varies 
with the different oils and is not related in any way to the con. 
stitution of the oils. Thus the coefficient of distribution of a 
substance between olive oil and water cannot constitute any 
criterion as to the behaviour of the substance towards the living 
cell (compare Waterman, Centr. Bakt., 1914, 42, 639). W. G. 


Protein Reactions. III. Cataphoresis Experiments with 
Micro-organisms. A. von SzentT-Gydreyi (Biochem. Zeitsch., 
1921, 113, 29—35).—Bacteria travel mostly to the anode, trypano- 
somes partly to the anode and partly to the cathode in the electric 
field. No morphological differentiation could be _ established 
between the organisms travelling in different directions. The 
author suggests the possibility of utilising the cataphoretic behaviour 
of organisms in chemotherapy. S. 8. Z. 


Protein Reactions. IV. The Physical Chemistry of 
Agglutination. A. von Szent-Gy6rer (Biochem. Zeitsch., 1921, 
113, 36—41).—The isoelectric point of agglutinins lies between 
about Py, 2°10 and P, 4°10-*. At higher H-ion concentrations 
they travel towards the anode, at lower H-ion concentrations 
towards the cathode in the electric field. Bacteria are fully agglu- 
tinated at a H-ion concentration of about P,, 10-°—P, 10-®, and 
are not at all agglutinated beyond P, 10-° and P, 10-%. On 
centrifuging bacteria digested with an agglutinating serum for 
forty minutes, the serum retains its agglutinating potency when 
the reaction is on the alkaline side of the scale; when it is on the 
acid side a certain amount of its potency is also retained. It 1s 
assumed that the failure to agglutinate by a serum beyond certail 
H-ion concentrations is due to the deficient combination of the 
bacteria with the agglutinins. 8. 8. Z. 
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Influence of Luminous Radiations on Azotobacter. 
f, Kayser (Compt. rend., 1921, 172, 491—493).—The previous 
tudies (this vol., i, 79, 208) have now been extended to the twelfth 
gneration. In the mannitol medium the total quantity of carbo- 
iydrate consumed and the total quantity of nitrogen fixed diminishes 
sith the number of generations. For the twelfth generation a 
dange in the colour of the lighting lessens this diminution. The 
differences due to colour are still more marked in a medium con- 
taining dextrose. w. G 


The Influence of Various Metallic Salts on the Formation 
o@ Bacterial Degradation Products from Amino-acids. 
lao OrsukA (Biochem. Zeitsch., 1921, 114, 81—87).—The 
adition of metallic salts to a nutrient medium containing Hender- 
on's phosphate mixture and on which Bacillus proteus has been 
gown produces the formation of d-p-hydroxyphenyl-lactic acid 
fom I-tyrosine. Aluminium phosphate is more pronounced in 
this action than the other salts. The presence of lactic acid in 
the ordinary medium does not conduce to the production of d-p- 
iydroxyphenyl-lactic acid by the action of the metal salts. The 
function of bacteria for decarboxylising amino-acid deteriorates 
on cultivation. 8. 8S. Z. 


The Formation of p-Hydroxyphenylacetic Acid and 
p-Hydroxyphenylacrylic Acid from Tyrosine by Means of 
Bacterial Action. Kiysaspuro Hirai (Biochem. Zeitsch., 1921, 
114, 71—80).—Through the action of Bacillus proteus vulgaris 
tyrosine is converted in Ringer’s solution first into p-hydroxyphenyl- 
arylic acid and eventually into p-hydroxyphenylacetic acid. If 
glycerol and phosphate salts are used in the medium, p-hydroxy- 
phenyl-lactic acid is formed from tyrosine by the same organ- 
ism. p-Methoxycinnamic acid and cinnamic acid were not 
oxidised to the corresponding acetic acids by the organism in 
Ringer’s solution. S. S. Z. 


The Toxicity towards Staphylococcus of Dilute Phenol 
Solutions containing Sodium Benzoate. Kernnetu E. 
Burcess (J. Physical Chem., 1920, 24, 738—740).—Determinations 
of the rate at which Staphylococcus is poisoned by dilute solutions 
of phenol with and without the addition of sodium benzoate confirm 
the conclusion that the abnormalities observed by Lemon (A., 1920, 
, 917) were due to plasmolysis. Addition of methylene-blue and 
examination under the microscope before pouring the plates saves 
time in this type of work. W. G. 


The Toxicity of Mercuric Chloride and its Solubility in 
Aqueous Alcohol. J. Srantey Larrp (J. Physical Chem., 1920, 
24, 736—737).—Mercuric chloride shows a pronounced minimum 
of solubility in 24° alcohol, and this corresponds closely with the 
haximum toxicity in such solutions observed by Paul and Krénig 
(A., 1897, ii, 155). W. G. 
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act as growth stimulants to yeast, but that the stimulant is noj 
the water soluble B-vitamin. W. G. 


The Nutritional Requirements of Yeast. II. The Effect 
of the Composition of the Medium on the Growth of Yeast, 
Etuis I. Futmer, Victor E. Netson, and F. F. SHERwoop (J, 
Amer. Chem. Soc., 1921, 43, 191—199. Compare preceding 
abstract).—A study of the influence of the nature and concentration 
of known components of the medium on the growth of yeast. Purely 
synthetic media containing nothing but inorganic salts and sucrose 
were used. It was found that yeast grew on a medium free from 
calcium and magnesium for a period of three months, being trans- 
ferred every other day, and remained quite normal in its appearance, 
The optimum concentration of several ammonium salts was identical 
with that for ammonium chloride. The optimum concentration of 
ammonium chloride for growth of yeast is the concentration of 
the salt in which a protein, as measured by wheat gluten, is least 
swollen. It varies with the temperature. The presence of certain 


colloids, such as dextrin, appears to favour the growth of yeast. 
W. G. 


The Proteins of Yeast. Prerre Tuomas (Ann. Inst. Past, 
1921, 35, 43—95).—Two new proteins may be separated from the 
aqueous extract of yeast (Lebedev), of which one is a true albumin 
and the other a phosphoprotein. The yields are considerably 
larger if the operations are performed in a weakly alkaline solution 
at about 35°. These proteins are present in Buchner’s juice and 
may be coagulated at low temperature. It therefore appears that 
they are pre-existent in the living yeast-cell. 

The phosphoprotein, for which the name zymocasein is suggested, 
is insoluble in water, soluble in alkali hydroxides, and contains 
16°15% of nitrogen and 1°80% of phosphorus. Its properties 
place it between milk caseinogen and egg vitellin. It is clotted by 
rennet, but less completely than caseinogen. 

The albumin, which is termed cerevisin, is soluble in water and 
coagulable at 41°. Several coagulation points may be observed 
below 70°, but it does not appear to be necessary to assume that 
several substances are present. It contains 16°35% N and 0°90% § 
with traces of phosphorus, due probably to impurities. The hydro- 
lysis of zymocasein confirms its resemblance to caseinogen, and 
the following represent percentages of total nitrogen : ammonia-4, 
3°97, humus-N, 9°26; histidine-N, 4°68; arginine-N,7°56; lysine-N, 
5°14; monamino-acids-N, 69°39. By the author’s colorimetric 
estimation for tryptophan it was found to contain 1°51% of that 
amino-acid. ; 

Cerevisin resembles leguminin of peas, and gave on analysis the 
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flowing percentages of total nitrogen: ammonia-N, 3°43; 


‘Bhumin-N, 6°22; histidine-N, 3°39; arginine-N, 8°84; lysine-N, 
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464; monamino-acid-N, 68°48. 

This protein contains 2°28% of tryptophane, a fact which, 
together with the high lysine value, indicates that its biological 
food value would be high. It is well assimilated by the animal 
organism. J. C. D. 


Effect of Alcohol on the Toxicity of Phenol towards Yeast. 
Euus I. Futmer (J. Physical Chem., 1921, 25, 10—18).—Yeast 
ells from a wort culture in which the alcohol produced by fer- 
mentation has reached a certain concentration are much more 
resistant to phenol than normal cells. Addition of alcohol to the 
wort before seeding with yeast brings about the same effect in a 
shorter time. Methods are described for growing yeast free from 
these abnormal cells. If inability to grow colonies on wort-agar 
be taken as the criterion of death, solutions of phenol, water, and 
375% of alcohol are more toxic than chemically equivalent solutions 
without alcohol, but if ability to stain with methylene-blue be 
taken as the criterion they are equally toxic. Immersion in 8% 
solution of alcohol in water increases the number of cells which 
stain with methylene-blue; consistently with this, solutions con- 
taining phenol, water, and 7-5°% of alcohol increase the percentage 
of stained cells more rapidly than do chemically equivalent solutions 
of phenol in water. J. R. P. 


The Action of Methylene-blue and certain other Dyes 
om Living and Dead Yeast. Cuas. G. Fraser (J. Physical 
Chem., 1920, 24, 741—748).—The dyes examined were Griibler’s 
methylene-blue, magenta, Congo-red, erythrosin, and safranin 
(water-soluble), Merck’s methylene-blue, gentian violet, and methyl- 
green, and Kahlbaum’s methylene-blue 6B extra. Their behaviour 
with living yeast and with yeast killed either by boiling or by the 
action of phenol was examined in order to find a convenient 
criterion of death in quantitative toxicological investigations with 
microbes. Erythrosin and methylene-blue 6B extra gave the best 
results. In a solution of extract of malt to which methyl-green 
has been added, yeast-cells may lose their power of reproduction 
without becoming stained. W. G. 


Methylene-blue as Indicator in Determining the Toxicity 
of Phenol and Phenol-Salt Solutions towards Yeast. Cuas. 
G. Fraser (J. Physical Chem., 1921, 25, 1—9. See A., 1920, 
i, 917).—Solutions containing phenol and sodium chloride of such 
compositions as to be in equilibrium with the same solution of 
phenol in toluene or in petroleum are isotoxic towards yeast, if 
the ability of the cells to stain with methylene-blue be adopted 
as the criterion of death. If inability to form colonies on wort- 
agar be adopted as the criterion, the solutions containing salt are 
more toxic. J. R. P. 
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Action of Saponin on Vegetable Cells. FRIEDRICH Boas 
(Ber. Deut. bot. Ges., 1920, 38, 350—353).—Saponin considerably 
increases the rate of fermentation of sugars by yeasts, but the 
effect is inhibited by the addition of alkali salts. Live yeasts 
cannot be stained with dyes when saponin is present. Saponin 
also increases the rate of diffusion of the cell contents of such 


leaves as those of the red cabbage, fuschia, begonia, etc. 
W. P.S. 


The Influence of Selenium on the Development of some 
Moulds belonging to the Penicillium Genus. Ayrtoyiy 
Némec and VActav KAS (Biochem. Zeitsch., 1921, 114, 12—22)~ 
Extremely small quantities of sodium selenite raise the crop of 
moulds belonging to the Penicillium genus even in the presence of 
manganese and zinc. Penicillium candidum is much more sensitive 
to this stimulating action than P. roqueforti. The total ash content 
in the case of P. candidum is increased by the influence of sodium 
selenite. As the action of the salt becomes toxic the ash content 
falls. The phosphoric acid content, on the other hand, decreases 
with the stimulating action of the selenium salt and increases with 
its toxic influence. 8. 8. Z. 


Metabolism of Thermophilic Fungi. Kurr Noack (Jahr). 
wiss. Bot., 1920, 59, 413—466; from Chem. Zentr., 1921, i, 414). 
—The investigations were chiefly effected with Thermoascus 


aurantiacus. Examination of the respiratory metabolism showed 
that those thermophilic fungi which have a high rate of growth 
in comparison with other fungi also have an increased metabolism 
which is not shown by those which grow more slowly. In relation- 
ship to temperature, however, the respiratory energy remained 
lower than was to be expected. Determination of the economic 
coefficient showed that dextrose, when sole source of carbon 
nutriment, was decomposed to the extent of 55% in the fungus, 
whilst 45% was used in metabolic processes. This relationship 
corresponds with that observed with non-thermophilic fungi, and 
thus proves that none of the carbon is used directly for the 
production of heat. The author has shown previously that the 
vegetative portions of thermophilic fungi have different resistances 
towards cooling below the minimum temperature of growth 
(21—35°), and that a species dies the more rapidly as the tem- 
perature chosen is lower, the hyphe being most readily affected. 
At a constant, sub-minimal temperature, the respiration rapidly 
diminishes, but the respiratory quotient, CO, : O,, remains unaffected 
by cooling. In contrast to Aspergillas niger, T’hermoascus rapidly 
adapts itself to chemically different nutriments. Experiments 0 
atmospheres poor in, or free from, oxygen showed that the vegeta- 
tive mycelium could endure complete withdrawal of oxygen for 
eight days; under these conditions growth ceases and the respif- 
tory energy is greatly depressed. Re-admission of oxygen causes 
a marked increase of the respiratory quotient. Respiration, how- 
ever, is permanently depressed, and only increases through the 
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h of new hyphe; withdrawal of oxygen causes rapid death 
of the latter. H. W. 


A Simple Method of Measuring Photosynthesis. W.J. V. 
QsteRHouT and A. R. C. Haas (Science, 1918, 1217, 420—422).— 
loeb (““ Dynamics of Living Matter,” 1906, p. 98) has recorded 
that certain marine algze on exposure to sunlight cause sea water 
to become more alkaline. Similar results for fresh-water plants 
in solutions of hydrogen carbonates were recorded by Czapek 
(Biochem. Pflanzen, 1913, 1, 519). 

Fronds of Ulva (“sea lettuce’) were enclosed in glass tubes 
containing sea water. The tubes were immersed in a constant 
temperature water-bath and exposed to sunlight. Using phenol- 
phthalein as indicator, the change in P,, was followed by matching 
with the same indicator in a series of buffer solutions. Preliminary 
experiments showed that the amount of photosynthesis, as measured 
by the oxygen evolved, was a linear function of the change of Py 
and that the presence of indicator was without effect on the 
process of photosynthesis. Similar experiments were carried out 
with fresh-water plants in solutions of sodium hydrogen carbonate. 
For accurate work, precautions must be taken to ensure that no effect _ 
on the Py; is produced by the glass of the tubes used. The authors 
found Pyrex glass to be satisfactory for the purpose. G. W. R. 


Differentiation of the Yellow Plant Pigments from the 
Fat-soluble Vitamin. Marsory STEPHENSON (Biochem. J., 1920, 
14, 715—720).—The author confirms previous investigators who 
have shown that the vitamin A is not carrotene. The colouring 
matter of butter may be completely removed by filtration through 
charcoal without loss of vitamins. J. C. D. 


The Presence of Quinic Acid in the Leaves of some 
Conifers. GrorGes Tanret (Compt. rend., 1921, 172, 234— 
236)—Leaves of Cedar of Lebanon gathered in Paris were found 
to contain 5 grams of quinic acid per kilo. of dried leaves 
gathered in July, but only 2 grams when the leaves were gathered 
in December. This acid was also found in larch leaves (Larix 
europaea), but in amounts varying with the place where the trees 
were growing. It could not be detected in leaves from yew or 
juniper, or from epicea or fir-tree. The acid as isolated had 
m. p. 183—184°; [«], — 43-2°. Its rotatory power was affected 
by the addition of ammonium molybdate, first rising to — 63°, 
then decreasing to — 54-8°, and finally rising again to — 71-7° 
with increasing amounts of the molybdate. On long keeping in 
the presence of the molybdate further variations in the rotatory 
power of the acid were noted. W. G. 


The Function of Plant Glucosides. Ricuarp WaAsICcKY 
(Biochem. Zeitsch., 1921, 113, 1—18).—In the leaves of Digitalis 
the quantity of the glucoside present is dependent on the assimila- 
tion. It increases during assimilation and diminishes when the 
assimilation is interrupted. Both the hydrolysis and the synthesis 
of the glucosides are attributed to enzyme action. 8. 8S. Z. 
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The Nitrogenous Compounds in the Egg-plant (Solanum 
melongena, L.). Kryonisa Yosurmura (J. Chem. Soc. Japan, * 
1921, 42, 16—22).—The egg-plant contains water, 95-5%, and 
dry substance, 45%, the latter containing total nitrogen, 5-089%, 
protein nitrogen, 3-710%, and non-protein nitrogen, 1-379%, 
From a hot water extract there were obtained trigonelline, 0-025%, 0 
8-amino-4-ethylglyoxaline, 0-003°%, and choline, 0-034%, calculated 
on the undried substance. K. K. 


Constituents of the Corean Ginseng. III. Hetsasvré 
Konp6 and Umetar6é Amano (J. Pharm. Soc. Japan, 1920, 1024— 
1043. Compare A., 1915, i, 1087).—A saponin, panaz-saponin, 
obtained in an amorphous state from the methyl-alcoholic extract 
of ginseng, can be hydrolysed by heating for fifteen to sixteen hours 
with 6% methyl-alcoholic hydrochloric acid. The product of 
decomposition insoluble in water consists of two substances: 
(1) panax-sapogenol, C,-H,,0,, colourless prisms, sparingly soluble 
in ether, m. p. 242-5°, [x]/$ + 20-2°, in 3-3% alcoholic solution, which 
gives Liebermann’s phytosterol reaction and yields a triacetyl 
derivative, m. p. 203°, a dibromide, m. p. 187°, and a dihydno- 
compound, m. p. 246°. (2) A light yellow, amorphous powder, 
easily soluble in ether, m. p. ca. 130°, [xj]. +- 23-67°, in 5% alcoholic 
solution, which also gives Liebermann’s phytosterol reaction, and 
forms a triacetyl derivative, m. p. ca. 120°, a dihydro- compound, 
m.p. 132°, and a trichloride, C,,H,;Clz, m. p. ca. 135°. This 
substance may be an isomeride of (1). 

The sugars obtained by the decomposition of panax-saponin 
were dextrose and a pentose. Glycuronic acid was not detected 
in it. The volatile oil, fatty oil, and glucoside of ginseng — 
in Corea and Aizu are essentially identical. K. K. 


The Extraction of Glucosides from some Indigenous 
Orchids ; Identification of these Glucosides with Loro- 
lossin. P. DELAUNEY (Compt. rend., 1921, 172, 471—473. 
ompare A., 1920, i, 801).—The author has now isolated loro- 
glossin from three other orchids, namely, Cephalanthera grandiflora 
Babingt., Ophrys apifera, Huds., and Orchis bifolia, L.  W.G. 


Otoba Butter. Watrer F. BauGHMAN, GEORGE S. JAMIESON, 
and Drrk H. Brauns (J. Amer. Chem. Soc., 1921, 43, 199—204).— 
Otoba butter, the fat expressed from the fruit of Myristica otoba, 
contains the glycerides of myristic, lauric, palmitic, and oleic acids, 
an essential oil consisting chiefly of sesquiterpenes, and unsaponi- 
fiable material which contains otobite and isootobite. Otobite 
apparently contains one methoxy-group, but isootobite does not. 
They both give pentabromides, m. p. 190° and 191° i 


Is 


* Previously termed J. Tokyo Chemical Society. 


10eS ; 
luble 
vhich 
wetyl 
ydro- 
vder, 
holie 
and 
yund, 


This 


oro- 
473. 
loro- 
iflora 
G. 

ISON, 
4).— 
stoba, 


cids, 


Organic Chemistry. 


An Improvement in the Nomenclature of Organic 
Chemistry. T. SHERLOCK WHEELER (Chem. News, 1921, 122, 
122—124).—The author suggests a new scheme of nomenclature 
for organic compounds. J. R. P. 


Improved Manufacture of Methane. FARBWERKE VORM. 
Meister, Lucius & Brinine (Brit. Pat. 146114. Additional to 
146110).—In the catalytic reduction of carbon monoxide to methane 
by means of hydrogen, a product of greater purity, and free from 
arbon monoxide and hydrogen, is obtained by using carbon dioxide 
in the later stages of the reaction, when the product contains a 
high concentration of methane, in the proportion of somewhat 
more than 1 vol. to every 4 vols. of hydrogen present. Nearly 
all the hydrogen is thereby converted into methane and water, 
the latter being periodically separated, whereas with carbon mon- 
oxide carbon commences to be deposited when the proportion of 
hydrogen becomes less than 5 vols. to every vol. of the monoxide 
present. ‘The excess of carbon dioxide is finally removed from the 


product by absorption in lime, etc., and traces of hydrogen by 
passing over heated copper oxide. G. F. M. 


Formation of Petroleum from Fish Oils. Origin of 
Japanese Petroleum. Kivunrt Kospayasui (J. Chem. Jind. 
Japan, 1921, 24, 1—26).—By the distillation of a mixture of 
herring oil and a finely powdered Japanese acid clay, covered with 
alayer of the same clay, gases, mainly carbon dioxide, crude oil, 
and an aqueous liquid were obtained. Amongst the products 
identified were acraldehyde, soluble fatty acids, such as acetic 
acid, naphthenic acids, some higher fatty acids, and hydrocarbons. 
The crude oil had a green fluorescence and a petroleum-like odour, 
and seemed to be identical with natural crude petroleum. The 
hydrocarbons in it were principally of the naphthene series accom- 
panied by olefines. The course of the reaction seems to be that 
the fish oil is hydrolysed to fatty acids and glycerol by the action 
of water in the clay (Al,0,,6Si0,,cH,O); the glycerol being then 
converted into acraldehyde, etc., whilst the fatty acids are decom- 
posed into hydrocarbons, partly with formation of acetic and 
naphthenic acids, but mainly by the elimination of carbon dioxide. 
The hydrocarbons thus formed will be again cracked to lighter 
_ by the action of the heated surface of the clay in the upper 

yer. 

From the very close geological relations between the oil fields and 
the outcrops of Japanese acid clay, and from the results of his experi- 
ments, the author considers that the origin of Japanese petroleum 
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is from a decomposition of marine animals, after putrefaction, 
under conditions more or less resembling those in the above 
experiment. K. K. 


Preparation of Chloroform from Ethyl Alcohol and the 
Mechanism of its Reaction. Snuicur6é Ocur (J. Chem. Ind. 
Japan, 1921, 24, 209—228).—Chloroform is prepared by passing 
chlorine into a mixture of 10% ethyl alcohol and milk of lime 
at 60°. The reaction has been examined quantitatively, and from 
the results the following equations are deduced : (1) 2C,H,-OH + 
8CaOCl, = 2CHCl, + 2Ca(OH), + 5CaCl, + Ca(HCOs;), + 2H,0, 
(2) 2C,H;-OH + 10CaOCl, = 2CHCl, + 2Ca(OH), + 7CaCl, + 
CaCO, + CO, + 3H,0, (3) C,H,;-OH + 2CaOCl, = CH,-CO,H + 
2CaCl, + H,O. Of the formic acid, 65—75% is decomposed into 
carbon dioxide and water by further oxidation, only about one. 
fourth remaining undecomposed. About two-thirds of the alcohol is 
utilised for the formation of chloroform, and of the remainder the 
greater part is oxidised to acetic acid. Carbon dioxide is not 
produced directly from alcohol. K. K. 


Use of Dichloroethylene as Solvent. ALEXANDER WACKER 
(Chem. Zeit., 1921, 45, 266).—As a substitute for ethyl ether, dichloro. 
ethylene presents several advantages. Its vapour is not explosive, 
its solubility in water is only 0°5%, and its affinity for water is 
negligible, so that drying of the solvent before use is avoided. Its 


solvent capacity does not materially differ from that of ethyl 
ether. In the treatment of salt solutions, care must be taken that 
their specific gravity is not identical with that of dichloroethylene 
(1°28). W. J. W. 


Action of Light on Alcoholic and Acetonic Solutions o 
Chloropicrin. A. Pruri (Gazzetia, 1921, 51, i, 145—146)— 
Solutions of chloropicrin in alcohol or acetone may be subjected 
to prolonged boiling in a dark room without change, but when 
exposed to sunlight, even only for a day, the methyl- and ethyl- 
alcoholic solutions separate into two layers and deposit crystals 
of ammonium chloride; the latter also separates from the acetone 
solution, but this does not form two layers. In these reductions, 
the carbon and nitrogen of the chloropicrin are parted, whereas 
in the catalytic hydrogenation of chloropicrin the carbon and 
nitrogen atoms remain strongly attached; the fate of the ‘OC, 
residue of the chloropicrin in the former case, and also the nature 
of the products into which the alcohols and acetone are transformed, 
are as yet unknown. Various instances of analogous reductions 
by organic solvents are quoted. T. H. P. 


Process for the Purification of Methyl Alcohol. <A. LANzEy- 
BERG and J. Ductaux (Bull. Soc. chim., 1921, [iv], 29, 135—136)— 
Commercial methy] alcohol generally contains acetone in addition 
to other less volatile impurities. 1t may readily be purified by 
taking advantage of the fact that methyl alcohol and chloroform 
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form a eutectic mixture boiling at 53°, whilst with acetone it gives 
an anti-eutectic mixture boiling at 67°. One part of alcohol is 
mixed with 7°5 parts of chloroform and the mixture distilled, the 
fraction boiling at 52°5—53°5° being collected. From this fraction 
the alcohol is extracted by water and the aqueous alcohol is distilled 
and rectified in the usual manner. W. G. 


Purification and Some Physical Properties of certain 
Aliphatic Alcohols. Rocer F. Brunex, J. L. CrensHaw, and 
fuse ToBIn (J. Amer. Chem. Soc., 1921, 43, 561—577).—An account 
of the careful determination of boiling points, densities, and mole- 
cular refractivities. Owing to hygroscopicity, satisfactory values 
for boiling points could be obtained only in presence of drying 
agents (compare Young and Fortey, T., 1903, 83, 65; Winkler, 
A. 1905, i, 850). Of these, aluminium amalgam (Wislicenus and 
Kaufmann, A., 1895, i, 437, 634) was the most satisfactory, owing 
to the rapidity of its action; lime and baryta were ultimately 
qually effective, but metallic calcium, whilst speedy in its action, 
isnot as valuable, possibly owing to the presence of an impurity. 
The values found are as follows: ethyl alcohol, b. p. 78°32°, 
D? 0°78505, ni} 1°3595; propyl alcohol, b. p. 97°19°, D® 0°7998, 
i, 13833. isoPropyl alcohol, b. p. 82°26°, D® 0°7808, n> 1°3749. 
Butyl alcohol, b. p. 117°71°, D? 0°8057, nj} 13974. isoButyl 
ilcohol, b. p. 107°89°, D? 0°79801, nj} 1°3939. sec.-Butyl alcohol, 
b. p. 99°53°, D? 0°80271, nj) 1°39495. Methylisobutylcarbinol, 
bp. 131°82°, D*? 0°8025, nf 1°40895. J. K. 


Preparation of Alkyl Sulphates. Lzon Litienrep (Brit. 
Pat. 143260).—Dialkyl sulphates are prepared from aliphatic 
ilcohols by the direct action of sulphur trioxide in presence of 
dehydrating agents, and in presence or absence of inert diluents. 
for example, by passing 80 parts by weight of sulphur trioxide 
into a wal-ocsied mixture of 92 parts of absolute alcohol with 
{00 parts of carbon tetrachloride, then adding 100 parts of anhy- 
ttous sodium sulphate and distilling off the carbon tetrachloride, 
| parts of ethyl sulphate were obtained by distillation of the 
widue in a vacuum and purification of the distillate. Much 
ligher yields are obtainable by using phosphoric oxide as dehy- 
tating agent under suitable conditions. J. H. L. 


The Action of Epichlorohydrin on Disodium Hydro- 
gn Phosphate in Aqueous Solution. The Stability of 
’ Monoglyceromonophosphoric Diester. Octave Barmy 
Compt. rend., 1921, 172, 689—691).—When epichlorohydrin and 
sodium hydrogen phosphate are mixed in aqueous solution 
Q equimolecular proportion and the solution is allowed to 
tmain, the amount of phosphorus precipitable by magnesia 
uxture steadily diminishes, and there is a progressive formation 
i sodium chloride. There is in all probability simultaneous 
imation of a mixed glycidochloroglycerophosphoric ester and of 
‘monoglyceromonophosphoric diester. If the liquid is boiled for 


n 2 
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two hours pace of being kept, almost the sole product is the 
diester, ONa *PO<6. 0-cH?> CH: ‘OH, the intermediate product prob. 


ably being the chlorohydrin, PO(ONa),°O-C,H;Cl-OH. The stability 
of this diester in boiling solution is remarkable. W. G. 


Perchloromethyl Mercaptan. O. B. HeEtrricu and &, 
Emmet Rerp (J. Amer. Chem. Soc., 1921, 43, 591—594.—Compare 
‘rankland, Challenger, and Webster, A., 1920, ii, 753).—Perchloro. 
methyl mercaptan is best obtained by chlorinating carbon di- 
sulphide at 20—30° in diffused light in presence of 0°3—0-4% 
iodine until its volume is doubled (compare Rathke, A., 1873, 
262, Klason, A., 1887, 1015). Sunlight, a temperature above 30°, 
and overchlorination favour the formation of carbon tetrachloride, 
and no other carrier is suitable. The compound, b. p. 149°, 
73°/50 mm., is one-third as toxic for dogs, and one-eighth for 
mice, as carbonyl chloride. On reduction (compare Rathke, loc. 
cit., Klason, loc. cit.) by iron and hydrochloric acid, thiocarbonyl 
chloride and carbon tetrachloride are obtained, and the latter is the 
sole product of boiling the compound with iron or zinc fluoride alone. 


Zinc and hydrochloric acid apparently convert it into methane. 
J. K. 


68’-Dichlorodiethyl Disulphide. Grorce Macpona 
Brennett (T., 1921, 119, 418-425). 


The Interaction of Sulphur Monochloride and Substituted 
Ethylenes. Wut11AmM Jackson Pope and James LEONARD BRIER- 
LEY Situ (T., 1921, 119, 396—400). 


A Sulphide Alcohol, Butylthiolethyl Alcohol. Tuowas 
Cops WHITNER, JuN., and E. Emmet Rerp (J. Amer. Chem. Soe., 
1921, 43, 636—638).—-Butylthiolethyl alcohol, C,H,S-CH,*CH,°0OH, 
b. p. 92—93°, 3 mm., D} 09828, D3 0:9693, nv? 1:4800, from 
butyl mercaptan and ethylene chlorohydrin in presence of sodium 
hydroxide, gives an acetate, b. p. 84°/4 mm., D} 1:0043, D% 0°9875, 
n° 14648; a chloride, b. p. 68°/6 mm., D; 1:0315, D3 10101, 

n3° 1°4825; and a bromide, b. p. 74°/3 mm., D} 1-2308, D2 1:2089, 
nize 16740. From the last compound, dibutyl ethylene disulphide 
C.H,(S: *C,Hy)2, b. p. 130°/5 mm., is prepared, which is also ob- 
tained from ethylene dibromide and butyl mercaptan. Butyl vinyl 
sulphide, CyH,*S-CH:CH;, is produced by the action of sodium 
ethoxide on ‘butylthiolethyl bromide, and is converted back into this 
bromide by treatment with hydrobromic acid. The corresponding 
iodide could not be obtained in the pure condition. J. K. 


Some Derivatives of Butyl Mercaptan and their Mercuric 
Iodide Compounds. Txomas Copsp WuHiTNER, JUN., and E. 
SmmMet Rerw (J. Amer. Chem. Soc., 1921, 43, 638—642).—The 
following compounds have been prepared from butyl mercaptan 


or its sodium salt : 

Ethyl butyl sulphide, CyH,‘SEt, b. p. 144—145°, Dj 0°8763, 
D3 0°8574, nii° 1°6527 ; mercuroiodide, 2C,H,‘SEt,3Hgl, plate, m. Pp. 
163°, Dibutyl methylene sulphide, CH,(S-‘C,H,)2, b. p. 146°/43 mm. 
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Di 09482, D2 0:9332, ni? 14964; mercuri-iodide, CH,(S-C,H,).,Hgl,, 
m. p. 89°; disulphone, CH,(SO_*C,Hg)s, m. p. 182°. Dibutyl ethylene 
sulphide (compare preceding abstract), D} 0°9524, D2 0°9389, 
n® 14962; mercuri-iodide, C,H,(S-C,Hy).,HgI,, m. p. 85°; disul- 
phone, CoH,(SO,*C,Hy)o, m. p. 180°. Hthoxymethyl butyl sulphide, 
OEt-CHy"S-C,Hy, b. p. 179—181°, D} 0°9054, Di} 0°8877, nj) 14502, 
with mercuric iodide gives the compound, OEt-CH,°S-C,H,,2Hgl, 
m. p. 156°. Phenacyl butyl sulphide, COPh*CH,°S-C,H,, b. p. 140°/3 
mm., D? 1:0712, D2 1:0589, n® 15050, mercuroiodide (2HgI), m. p. 
158°. Dibutyl ethylidene sulphide, CH,*CH(S-C,Hg)2, b. p. 105°/3 
mm., D} 0°9399, D2 0°9272, n% 1:4900, mercuroiodide (4Hgl), 
m. p. 138°; disulphone, CHMe(SO,°C,Hy)., m. p. 64°. Dibutyliso- 
propylidene sulphide, CMe,(S°C,Hg)s, b. p. 110°/4 mm., Dj 0°9304, 
Dz 0°9215, nj) 1°4842, mercuroiodide (4HgI), m. p. 159°. Benzyl- 
idene dibutyl sulphide, CHPh(SC,H,)., b. p. 167°/4 mm., D} 1:0180, 
Dz 09999, n2? 1-4445; mercuroiodide (4HglI), m. p. 86°; disulphone, 
(HPh(SO,°C,Hy)o, m. p. 86°. Phenylethylidene dibutyl sulphide, 
(MePh(S-C,Hy), b. p. 167—168°/3 mm., D} 1:0241, D3 1:0110, 
n} 15535; mercuroiodide (HgI),, m. p. 155°. J. K. 


The Reaction between Acid Haloids and Aldehydes. III. 
L. H. Uticn and Roger Apams (J. Amer. Chem. Soc., 1921, 43, 
660—667. Compare this vol., i, 342).—Aliphatic acid haloids 
and aliphatic aldehydes condense in the same manner as aromatic 
compounds, reaction being completed by the aid of heat and 


addition of a small quantity of zine chloride. Acid bromides 
react very readily, but form less stable products than the chlorides ; 
the velocity of reaction diminishes slightly with increase of mole- 
cular weight, and the products then gradually darken and decom- 
pose. They are less stable towards water than the purely aromatic 
compounds, and decompose in the same manner; those formed 
from benzoyl chloride and aliphatic aldehydes are the most stable 
of the three classes, being only slowly decomposed even by dilute 
sodium carbonate solution. The action of ammonia and primary 
and secondary aliphatic amines on the new compounds corresponds 
with that already observed for purely aromatic compounds, but the 
action of aniline is analogous to that of primary aliphatic bases. 
Hitherto only tarry products have been obtained from aromatic 
aldehydes and aliphatic acid haloids. The products from benzoyl 
chloride and higher aliphatic aldehydes are obtained only after 
some boiling and are accompanied by aromatic acids and alkylidene 
dibenzoates, a reaction which is explained by the assumption of 
an intermediate aldol condensation, followed by elimination of 
the elements of water. In addition to products already known 
(Franchimont, A., 1883, 452; Riibencamp, A., 1885, 136; Descudé, 
A., 1903, i, 735) the following are described : «-chloroisobutyl acetate, 
b. p. 78—81°/50 mm.; «-chloroisobutyl propionate, b. p. 67— 
70°/18 mm.; «-chloroisobutyl n-butyrate, b. p. 74—76°/10 mm. ; 
«-chloroisobutyl n-valerate, b. p. 80—83°/8 mm.; «-chloroisovaleryl 
acetate, b. p. 89—92°/60 mm.; «-chloro-n-heptyl acetate, b. p. 104— 
105°/15 mm.; «-chloro-n-heptyl n-butyrate, b. p. 120—122°/15 mm. ; 
chloromethyl chloroacetate, b. p. 130—132°/745 mm.; «-bromoethyl 
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acetate, b. p. 122—125°/738 mm.; «-bromoisobutyl acetate, b. p. 
73—75°/30 mm.; «-bromoisoamyl acetate, b. p. 85—88°/25 mm.; 
a-bromo-n-heptyl acetate, b. p. 113—116°/15 mm.; a.-bromoethyl 
bromoacetate, b. p. 95—97°/8 mm.; «-chloroethyl benzoate, b. yp. 
120°/8 mm.; «-chloro-n-butyl benzoate, b. p. 135—138°/18 mm; 
z-chloroisoamyl benzoate, b. p. 145—147°/18 mm.; «-chloro-n-heptyl 
henzoate, b. p. 180—183°/18 mm. (compare Lees, T., 1903, 145): 
chloromethyl p-chlorobenzoate, b. p. 163—165°/20 mm.; bromoethyl 
benzoate, b. p. 135—137°/19 mm. 

Pyridine gives an additive compound with chloromethyl benzoate, 
C,,H,,0,NCl, m. p. 177—178°, but not with «-chloro-n-hepty! 
acetate, «-chloroethyl benzoate, «-chloroisoamyl benzoate, ‘or 
a-chloro-n-heptyl benzoate. Chloromethyl acetate and quinoline 
yield the compound, C,.H,.0,NCI, m. p. 214—216° ites: x 

"4 


The Mixed Anhydrides of Sulphuric Acid and Carboxylic 
Acids. I. Acetylsulphuric Acid. A. J. van PerEsxr (Rec. 
trav. chim., 1921, 40, 103—118).—<Acetylsulphuric acid is formed 
when sulphuric anhydride acts on acetic acid below 0°. This 
acid reacts with anhydrous sodium acetate to give sodium acetyl- 
sulphate, which on heating is decomposed, giving sodium pyro- 
sulphate and acetic anhydride. If, however, the sodium salt is 
heated with acetic acid, the reversible action 

CH,°CO-NaSO, + CH,°CO,H == (CH,°CO),0 + NaHSO, 
occurs. When heated at 70°, acetylsulphuric acid is converted for the 
most part into sulphoacetic acid, but a portion of this acid is acetyl- 
ated by the acetylsulphuric acid still present and converted into 
acetylsulphoacetic acid, which in part condenses to give disulphode- 
hydroacetic acid, 90,8 C< CO > C'S05H, isolated as its 
barium salt. 

Acetylsulphuric acid forms a suitable reagent for acetylating 
substances such as tribromophenol and tribromoaniline, which 
ordinarily can only be acetylated with difficulty. With amyl 
alcohol, however, the product is almost exclusively amylsulphuric 
acid, whilst phenol gives phenyl acetate and probably pheny!- 
sulphuric acid. Acetylsulphuric acid may also act as a sulphonating 
agent, and with benzene it gives benzenesulphonic acid. W. G. 


Catalytic Hydrogenation of Cottonseed Oil. Lovuis KAHLEY- 
BERG and Grorce J. Rrrrer (J. Physical Chem., 1921, 25, 89 
114).—Nickel is the most efficient common metal catalyst for the 
hydrogenation of cottonseed oil. A catalyst composed of equal 
parts of nickel and cobalt was more active than either metal alone. 
‘Two new varieties of nickel catalysts were prepared, the first by 
deposition of nickel from solution on zine and the second by redue- 
tion of nickel chloride by hydrogen at 180—250°. Zine carbonate 
freshly precipitated in the presence of suspended powdered aluminum 
and reduced at 350—504°, and bismuth precipitated on charcoal 
and reduced by hydrogen at 350°, are also fairly active cee 
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Constitution of Linolic Acid. Katsumt Taxanasnr (J. 
Chem. Soc. Japan, 1921, 42, 130—141).—From the products of 
oxidation of linolic acid (b. p. 230—231°/16 mm.), with 4% potass- 
jum permanganate in alkaline solution, tetrahydroxystearic, 
azelaic, n-butyric, and glutaric acids were isolated. By ozonisation, 
linolic acid gave a stable diozonide, the decomposition of which by 
boiling with water produced n-butyric acid, n-butaldehyde, glutaric 
acid, glutarodialdehyde, azelaic acid, and azelaicsemialdehyde. 
The author assigns the constitution, 
CHMe-CH,-CH-CH-[CH,],-CH- CH [CH,],-CO,H, 
0-0-0 0-0-0 

to the ozonide, and CHMe-CH,°CH‘CH-[CH,],°CH:CH-[CH,],-CO,H 
to linolic acid. K. K. 


Spontaneous Decomposition of Linoxyn. Frtx Frirz (Chem. 
Umschau, 1921, 28, 29—30).—The author considers that linoxyn 
undergoes in the course of time a spontaneous decomposition, 
becoming viscous and soluble in alcohol, whilst at the same time 
fatty acids soluble in water are produced, and that this decomposition 
takes place independently of the presence or absence of air, as, 
for example, under water, or in the interior of masses of the material 
where it would be quite impossible for oxidation processes to 
occur. G. F. M. 


The Chemistry of the Glutaconic Acids. XII. The 
Simultaneous Occurrence of 1: 2- and of 1 : 3-Addition 
to ‘‘ Nascent ’’ Glutaconic Ester. CHRISTOPHER KEK INGOLD 
and JocELYN Firetp TuHorps (T., 1921, 119, 492—501). 


Methyl Tartronate. Harry Liyn Fisner and Haroip 
Lester Stmons (J. Amer. Chem. Soc., 1921, 43, 628).—The yield 
of tartronic acid (Behrend and Osten, A., 1906, i, 229) is tripled 
if the time of reaction between tartaric acid, fuming nitric acid, 
and phosphoric oxide is prolonged to twenty-one days. Methyl 
lartronate, C;SH,O;, m. p. 53°3—53°5° (corr.), from the silver salt 
and methyl iodide, has a remarkable tendency to sublimation, a 
fact which is considered to explain failure of the attempt to prepare 
it by esterification of the acid with hydrogen chloride. J.K. 


Nitrotartaric Acid. Artuur Lacuman (J. Amer. Chem. 
Soc., 1921, 43, 577—5S81).—Nitrotartaric acid, of which the pre- 
paration is detailed, is stable at the boiling point of xylene after 
careful dehydration over lime or sodium hydroxide, but slowly 
decomposes in presence of water into nitrous and dihydroxytartaric 
acids, with some tartronic and oxalic acids, whilst the last two are the 
only organic acids produced in presence of alkali. It is suggested 
that these reactions are not due to methylene dissociation (Nef, 
A., 1900, i, 4), but to a pseudo-form of the acid, 

CO,H-C(OH)(ONO)-C(OH)(ONO)-CO,H. 
The acid itself is the dinitrate of tartaric acid, 
CO,H-CH(ONO,)-CH(ONO,)-CO,H, 
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since it yields this and nitric acid on hydrolysis at the ordinary 
temperature by concentrated hydrochloric acid, or by moderately 
dilute sulphuric or nitric acid. J. K. 


Derivatives of Acetylenediacetal. A. Wout and K. Jascu. 
NowsKI (Ber., 1921, 54, [B], 472—475).—The possibilities of acetyl. 
enedialdehyde tetraethylacetal, CH(OEt),-CiC-CH(OEt), (A., 1912, ;, 
161), as initial material in the preparation of derivatives of succin. 
dialdehyde have been investigated, but the results are disappointing, 
since the accumulation of diethoxyethyl groups strongly inhibits 
the addition of reagents at the treble bond. In spite of many 
variations in the experimental conditions, the substance could not 
be caused to react with water, alcohol, ammonia, hypochlorous acid, 
phenylhydrazine, or semicarbazide; with hydroxylamine, however, 
it gives the additive product CH(OEt),-C(NH-OH):CH-CH(OEt),, 
colourless, viscous liquid, b. p. 109—110°/0°02 mm., which im. 
mediately decolorises permanganate and bromine, reduces ammonia. 
cal silver solution, but not Fehling’s solution, and does not give 
crystalline compounds with gold or platinum chlorides. The 
substance is reduced by hydrogen under pressure and in the presence 
of palladinised animal charcoal at 117° to an amino-compound, 
apparently having the formula CH(OEt),-CH(NH,)-CH,-CH(OEt),, 
yellow liquid, b. p. 107°/0°01 mm., which does not yield crystalline 
products with gold or platinum chloride; the yield, however, is 


poor, and the material very difficult to purify. The apparatus 
used for effecting hydrogenations of this type is fully described 
and illustrated in the original. H. W. 


New Observation on the Chemistry of the Sugars. I. 
H. Kiiant (Ber., 1921, 54, [B], 456—472).—Experiments, under. 
taken with the immediate object of preparing free aldehyde acids 
of the sugar group (or their lactones) have shown that the action 
of nitric acid at the ordinary temperature is capable of very wide 
application in the series, and many examples of its use are given. 

The substance is treated with a slight excess of nitric acid, which 
generally has D 1:2 (32% HNO,); in certain cases a more concet- 
trated acid is used and, if a dilute acid is chosen for any particular 
reason and fails to react within about twenty-four hours, oxidation 
can be started by the addition of a small quantity of fuming acid 
(as a maximum 5% by volume) which operates by the production 
of nitrous acid. If, in difficult instances, an acid particularly rich 
in nitrous acid is necessary, it may be prepared by mixing suitable 
quantities of fuming nitric acid and water (both pre-cooled in ice) 
at the moment they are required. In every case it is important 
that the ordinary temperature should be maintained throughout the 
entire operation. This is best effected by immersing the reaction 
vessel in a sufficiently large volume of water; cooling with running 
water or with ice is to be avoided. In spite of the use of calculated 
quantities of acid, more fully oxidised products are frequently 
encountered, thus indicating a regeneration of the acid by atmo 
spheric oxidation of the evolved oxides of nitrogen and the advis- 
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ability of excluding air. The following types of reaction are 
illustrated : 

(i) Oxidation of the majority of the aldoses to the corresponding 
monobasic acids. J-Arabinose gives l-arabonic acid (yield 59°2%), 
|-xylose yields b-xylonic acid (the salt C;H,O,°CdBr contains 4H,0), 
thamnose, which is attacked with difficulty, is converted into the 
lactone of rhamnonic acid, d-galactose gives mucic and d-galactonic 
acids. The behaviour of dextrose is abnormal and not completely 
elucidated ; a very labile intermediate oxidation product appears to 
be formed, but, if rise in temperature is avoided throughout all 
operations, from the product crystals, presumably of calcium glycur- 
onate, (CgH,O,),Ca,2H,O (which has been described previously as 
amorphous), can be prepared. (ii) The separation of aldoses from 
ketoses. Sorbose and d-fructose (and hence probably all ketoses) are 
unaffected by nitric acid (D 1-2, 32°, HNO,) at the ordinary tem- 
perature. (iii) Simple method of preparing levulose from sucrose. 
The latter is first inverted by nitric acid and the dextrose converted 
into an acid separable as the barium salt. (iv) A smooth method 
of treatment of mixtures of sugars obtained by the hydrolysis of 
glucosides. The possibilities in the directions (iii) and (iv) depend 
on the course of the further investigation of the abnormal behaviour 
of dextrose. (v) A new method of investigating the glucosides 
themselves as indicated with great probability by preliminary 
experiments with digitoxin and antiarin. (vi) A new and greatly 
simplified method of preparing the dibasic acids of the sugar group. 
Metasaccharin gives calcium trihydroxyadipate in 42% yield; 
lmannonic acid is converted into the lactone of /-mannosaccharic 
acid in 52°8°% yield. (vii) An excellent method for the preparation 
of glyceric and tartronic acids and probably also of glyceraldehyde 
from glycerol. (viii) The oxidation (and in many cases the nitration) 
of organic substances which are attacked by nitric acid of any 
concentration at the ordinary temperature. Castor oil is converted 
into azelaic and, apparently, suberic acids, but the identity of the 
latter is not completely established. Cinnamic and benzoic acids 
give mainly m-nitrobenzoic acid. H. W. 


Syntheses of Aliphatic Acyl Derivatives of the Sugar 
Group. I. Kurr Hess and Ernst Messmer (Ber., 1921, 54, 
[B], 499—523).—The preparation of acyl compounds of the sugars 
and the higher fatty acids has been undertaken with the object of 
studying the properties of molecules which have an analogous 
structure to the celluxose of cellulose (A., 1920, i, 533). This can 
be readily accomplished by the action of the requisite acid chloride 
and sugar dissolved in a mixture of pyridine and chloroform at 
~15° or, alternatively, by the use of the acid anhydride (compare 
Behrend and Roth, A., 1904, i, 716). In general, the two methods 
do not yield identical products and, whilst the latter gives undoubted 
«derivatives, the substances obtained from the acid chlorides do 
not appear to be the 8-compounds, but are probably derived from 
some variety of dextrose other than the y-oxide form. The esters, 
up to and including dextrose pentahexoate, are distillable liquids ; 


n* 
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the products from the still higher acids are crystalline solids with a 
fat-like nature and a comparatively low melting point, which 
approximates to that of the parent fatty acid. With increasing 
molecular weight, the specific rotation of the esters (the observations 
recorded were all made in chloroform solution) diminishes, and this 
observation is of peculiar interest in its bearing on the apparent 
optical inactivity of cellulose. 

[In part with E. A. Kixrzi.}—«-Glucose penta-acetate, m. p, 
111—112° (identical with the product obtained by Behrend and 
Roth’s method), is prepared by the very gradual addition of a 
solution of acetyl chloride in chloroform to a suspension of anhydrous 
dextrose in a mixture of dry pyridine and chloroform at — 10° to 
— 15°. If the pyridine is replaced by quinoline, an additive produc, 
Cy5H.90,,;N,0-5H,O is obtained. Peniapropionylisoglucose (the 
term iso is applied to the derivatives obtained by aid of the acid 
chlorides) is a colourless liquid, b. p. 193—195°/1 mm., [«]/} + 80-87°, 
whereas «a-glucose pentapropionaie has b. p. 205°/2 mm., [a]! 
+ 61-06°. Pentabutyrylisoglucose and «-glucose pentabutyraie have 
b. » 215—220°/2 mm., [«]j} +- 73-31° and b. p. 228—230°/1-5 mm, 
and [a«]i} + 52-04° respectively, whilst pentaisovalerylisoglucox 
and «-glucose pentaisovaleraie have b. p. 242°/2 mm., m. p. about 43° 
(long needles), [«]|) -+- 75-19° and b. p. 242°/3 mm., [«]}i} + 43-68" 
a-Glucose pentahexoale is a pale yellow liquid, b. p. 240—245°/0-l 
mm., [a]|) + 44-28°, the same product being obtained by either 
method. The following esters are prepared from the acid chlorides: 
a-glucose pentapalmitaie, colourless, plastic mass, m. p. 65—67’, 
[a]i> + 34°50°, the solubility of which in various solvents is closely 
similar to that of tripalmitin; «-glucose pentastearate, colourless, 
crystalline mass, m. p. 70—71°, [a]i? + 34:17°; 8-monostearyltetn- 
acetylglucose, from acetobromoglucose and silver stearate in xylene 
solution, m. p. 78°; «-glucose peniaoleate, slightly discoloured, 
relatively mobile liquid which could not be distilled without decon- 
position under 1—2 mm. pressure, [«]i} + 27-51°; sucrose octapal- 
mitate, soft, granular mass, m. p. 54—55°, [a]! + 17-12°; sucrose 
octastearate, m. p. 57°, [a]i§ + 16°55°; rajfinose hendekapalmitate, 
yellow, waxy mass, m. p. 43° after softening at 39°, [«]'} +410; 
raffinose hendekastearate, m. p. 63° (specimens prepared at the 
ordinary temperature after initial cooling had m. p. 47°, [aJ} + 
27-17° and [a]}i? + 10-02° respectively). 

Working on the hypothesis that compounds of the amino-acids 
and sugars may be of considerable importance in the chemistry of 
the proteins, the authors have prepared glucose pentahippurae, 
C5,H,70,,N;,2H,0, [a]ii about + 9-8°, by the action of hippury! 
chloride on glucose in the presence of pyridine and eee i 


The Hydrolysis of «-Methyl d-Mannoside by Soluble 
Ferments. H. Hiérissey (Compt. rend., 1921, 172, 766—768).—Ike 
most satisfactory source of «-d-mannosidase is the germinated seed 
of lucerne. Emulsin from almonds and dry brewer's yeast exet! 
but a feeble hydrolysing action on «-methyl d-mannoside. W. 6. 
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The Unsaturated Products of Reduction of the Sugars and 
thir Transformations. I. The Glucal Problem. Max 
BERGMANN and HERBERT ScuorrteE (Ber., 192i, 54, [B], 440—455).— 
The elucidation of the constitution of glucal triacetate (Fischer, 
Bergmann, and Schotte, A., 1920, i, 420) has made the structure 
0H-CH,°CH(OH)-CH-CH(OH)-CH-CH highly probable for the 

O | 


parent substance (compare A., 1913, i, 445; 1914, i, 252); this 
formula can only with difficulty explain the aldehydic properties 
ofthe compound. In order to ascertain to what degree unsaturated 
furan derivatives can exhibit aldehydic characteristics, the authors 
have investigated the analogous but crystalline rhamnal, which, 
however, is found to be very stable towards alkalis and unaffected 
by silver solution or Fehling’s solution. Since, therefore, the 
structural consideration of glucal as a derivative of 2 : 3-dihydro- 
furan is insufficient to account for the aldehydic properties of 
previous preparations, glucal itself has been prepared in a modified 
manner and in a purer condition; in this state it does not show the 
reactions of an aldehyde. (The terms, glucal, lactal, cellobial, etc., 
ae thus deprived of their original meaning, but a change in nomen- 
dature is not immediately suggested, as it has passed into general 
we.) It has further been found possible to identify one of the 
reducing constituents of ordinary giucal preparations as 2-deoxy- 
glucose OH-CH,°CH(OH)-CH-CH(OH)-CH,°CH-OH. 
O ' 


Rhamnal diacetate, CH‘CH-CH(OAc)-CH-CHMe-OAc, colourless, 
O 


viscous liquid, [«];} + 63-4° in s-tetrachloroethane solution, is 
prepared by the reduction of acetobromorhamnose (this vol., i, 94) 
by zine and acetic acid at 0° and is purified from admixed 6-tri- 
aetylrhamnose by distillation under greatly reduced pressure. 
Itis converted by aqueous barium hydroxide solution into rhamnal, 
CH°CH-CH(OH)*-CH-CHMe-OH, long, colourless needles, flat 


U 
prisms, m. p. 74—75°, after slight softening at 71°, [«]i} + 45-3° 
i aqueous solution. The latter is oxidised by perbenzoic acid in 
glacial acetic acid solution at 0° to rhamnose (yield 75% of that 
theoretically possible), m. p. 85—92°, [«]}) + 7-94° in aqueous 
solution (final value). 

Crystalline glucal is most conveniently prepared by hydrolysing 
glueal triacetate with absolute methyl alcoholic ammonia; the 
solution is evaporated and the acetamide separated from the 
residue by sublimation in a high vacuum at an elevated temperature ; 
the residual product of the reaction is very pure, and can be further 
crystallised, although with considerable difficulty, from ethy! 
chloroacetate. It forms needles or more complex aggregates, m. p. 
about 60°, to a colourless syrup filled with leaflets, [«];? — 7-2° in 
aqueous solution (for a specimen which had not been recrystallised). 
Oxidation with perbenzoic acid transforms glucal into mannose (yield 
81% of that theoretically possible) which is identified as mannose- 
phenylhydrazone, m. p. 197—201°, [«}! +- 27-3°, in dry pyridine. 


n* 2 
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A specimen of glucal which had been prepared by the original 
process of hydrolysis of glucal triacetate with barium hydroxide 
solution and showed marked aldehydic properties yielded with 
as-phenylbenzylhydrazine a crystalline product, long needles, 
m. p. 157—158°, when rapidly heated, [«]j} + 7°7°, in methyl 
alcoholic solution which was identified as 2-deoxryglucosephenyl. 
benzylhydrazone ; it gave a tetra-acetate, colourless crystals, m. p. 
113—114°, [a]? + 35-35, in s-tetrachloroethane solution. For 
purposes of comparison, 2-deoxyglucose was prepared by the 
hydrolysis of 2-deoxymethylglucoside acetate by NV /10-hydrochloric 
acid which was then directly converted into the phenylbenzyl. 
hydrazone, m. p. 157—158°, [«]i} + 8-1°, in methyl alcoholic 
solution (tetra-acetate, m. p. 113—114°, [«]i} + 35-2 in_s-tetra- 
chloroethane). H. W. 


Réntgen-Spectrographic Observations on Cellulose. R. 0. 
Herzoe and Wit JANCKE (Zeiisch. Physik, 1920, 3, 196—198).— 
Using the radiation from a Coolidge tube with a copper anticathode, 
rods made of compressed powders of cotton (ash, 0°03°,), ramie 
(ash, 0-03), wood cellulose (ash, 0-1°%), artificial silk (0-02°%), 
and viscose were examined. It is shown that all exhibit interfer- 
ence figures which are characteristic of a crystalline structure; 


similar interference is also shown by various varieties of starch. 
J. F.S. 


Action of Hydrazines on Cellulose Acetates. W. Leici 
Barnett (J. Soc. Chem. Ind., 1921, 40, 61—63r).—Acetylcellulose- 
phenylhydrazones and _ acetylcellulose-p-bromophenylhydrazones 
were obtained by treating solutions of various acetylcelluloses with 
the hydrazines, under different conditions of temperature, time of 
treatment, etc., followed by removal of the solvent and purification 
of the product by repeated solution, precipitation, filtration, and 
washing. The triacetylcellulosephenylhydrazones had m. p. 229— 
265°, whilst the p-bromophenylhydrazones had m. p. 243—287". 
These results and the nitrogen content of the substances indicate 
the manner in which the complex cellulose is degraded into simpler 
groups of the same empirical composition. W. P.5. 


Differentiation between Oxycellulose and Hydrocellulose 
by Titration. Kart G. ScuwaLBe and Ernst BEcKER (Ber, 
1921, 54, [B], 545—550).—The differentiation of hydro- from oxy- 
celluloses can be effected with some degree of accuracy by taking 
advantage of the fact that the latter is the more acidic in character 
owing to the retention of insoluble or sparingly soluble acids of 
high molecular weight by the fibre (the simple acids such as formu, 
acetic, and oxalic, naturally pass into the wash waters). 

The experiments were carried out with a bleaching powder 
oxycellulose from cotton and from cellulose for nitration, a pe 
manganate and a hydrogen peroxide oxycellulose from cotton. 
The air-dried material (1 gram) was mixed with water (50 ¢<) 
and titrated with N/100-sodium hydroxide. Litmus or phenol 
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phthalein (at 80°) was used as indicator, the results being similar, 
but the end-point rather sharper with the latter. The titration 
does not proceed very smoothly by reason of the sparing solubility 
of the acids, but is complete within a few hours. With bleaching 

wder oxycelluloses a very slight acidity was directly observed, 
which, however, was found to be due to the fact that the acids were 
largely present in the form of their calcium salts ; when the material 
was incinerated and the alkalinity of the ash added to the observed 
acidity, the expected values were obtained. It is thus shown that 
the total acidity of the oxycelluloses is very considerably higher 
than that of the hydrocelluloses or of the original materials. The 
presence of oxycellulose in overbleached cellulose was readily 
demonstrated in a similar manner. 

Hydro- and oxy-celluloses may be readily qualitatively dis- 
tinguished by mixing the preparations with distilled water and 
adding a drop of methyl-orange. The liquid is coloured yellow in 
nearly all cases, but is reddish-orange with certain oxycelluloses. 
A few c.c. of concentrated sodium chloride solution are now added, 
which leaves the colour of the hydrocellulose or cellulose suspension 
almost or entirely unchanged, but gives a wine-red colour to the 
oxycellulose preparations. The method may be made quantitative 
by titrating back with N/100-sodium hydroxide solution; methyl- 
red, however, should be used as indicator, since the end-point with 
nethyl-orange is indistinct. H. W. 


Lignin and the Sulphite Boiling Process. WALTER Fucus 
(Ber., 1921, 54, [B], 484—490).—The recent publications of Klason 
on this subject (A., 1920, i, 474, 821) have induced the author to 
make a critical survey of the present state of knowledge. He is 
led to the conclusion that it is premature to put forward a con- 
stitutional formula for lignin. Up to the present it has only been 
shown definitely that the lignin substances are not homogeneous 
and that their complexity is probably analogous to that of the 
proteins or carbohydrates of high molecular weight. Phenols are 
certainly present in them. They contain methoxyl, hydroxyl, 
acetyl, and carbonyl groups, and also double bonds. Very little 
is known of the main portion of the lignin molecule and of its 
structural relationships. 

The sulphite treatment includes at least two separate processes, 
lamely, the detachment of the lignin substance from its natural 
form of combination in the wood and its subsequent conversion, 
possibly after further transformations, into soluble sulphur com- 
pounds. The nature of the former process is quite uncertain, 
‘hee nothing is definitely known concerning the mode of union or 
admixture of cellulose and lignin. The second process may depend 
the addition of sulphurous acid at the double bond, to the 
«arbonyl group, or to the phenolic hydroxyl group; further, the 
possibility must be taken into account that the phenolic nuclei 
nay behave in the sulphide process in their tautomeric form and 
therefore as unsaturated cyclic ketones (compare Fuchs, A., 1920, 
1 159, 545). H. W 
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Polysaccharides. II. Constitution of Diamylose. P. 
KarRRER and C. Nicer (Helv. Chim. Acta, 1921, 4, 169—173. 
Compare A., 1920, i, 820).—When treated for five days with acetyl 
bromide at the ordinary temperature, «-tetra-amylose (Pringsheim 
and Langhans, A., 1912, i, 832; Pringsheim and Eissler, A., 1913, i, 
1156) is transformed quantitatively into acetobromomaltose, the 
tetra-amylose being converted first into acetylated «-diamylose 
and the anhydride ring of this then opened by the further action 
of the acetyl bromide. The acetobromomaltose, which crystallises 
badly, may be identified by converting it, by means of silver car. 
bonate, into hepta-acetylmaltose (E. and H. Fischer, A., 1910, i, 
717) and further by hydrolysing the latter to maltose itself. Thus, 
a-diamylose is an anhydride of maltose, and since it does not reduce 
Fehling’s solution, the acetal hydroxyl of the maltose (compare 
Haworth and Leitch, T., 1919, 415, 809) must be united, with loss 
of water, with another hydroxy] of the sugar molecule, but whether 
this second hydroxy] is in the other or in the same glucose residue 
is unknown. «-Amylose is the first known anhydride of a di- 
saccharide. = on 


Polysaccharides. III. Cellulose. P. Karrer and Fn. 
WipMER (Helv. Chim. Acta, 1921, 4, 174—184. Compare preceding 
abstract).—For any consideration of the structure of the cellulose 


molecule a knowledge of the maximum proportion of cellobiose 
obtainable from cellulose is of essential importance. The best 
method of isolating cellobiose from cellulose consists in hydrolysis 
by means of a mixture of acetic anhydride with a little concentrated 
sulphuric acid, and the highest yield of cellobiose octa-acetate yet 
obtained in this way is about 37%, this being formed at the ordinary 
temperature (Ost, A., 1913, i, 833); at higher temperatures the 
reaction proceeds more rapidly but gives poorer yields. In order 
to obtain information regarding the destruction of the cellose 
octa-acetate by the hydrolysing solution, the authors have treated 
cellulose, cellobiose, methylcelloside, cellulose triacetate, cellobiose 
acetate, and methylcelloside acetate with acetic anhydride and 
sulphuric acid under similar conditions, the resulting cellobiose 
octa-acetate being crystallised from alcohol and its amount deter- 
mined. Comparison of the yields obtained in the different cases 
leads to the conclusion that cellulose must contain at least about 
50%, and possibly more, of ready-formed cellobiose complex. 
The formula for cellulose proposed by Hess and Wittelsbach 
(A., 1920, i, 532), improbable on other grounds, indicates only 33% 
of pre-formed cellobiose and cannot, therefore, be accurate; it 38 
also incompatible with Pringsheim’s observation (A., 1912, ii, 587) 
that cellobiose may be separated from cellulose without formation 
of dextrose. The formula for cellulose must be determined by 
that of cellobiose (compare Haworth and Leitch, T., 1919, 145, 
809 ; 1921, 119, 193; Wrede, this vol., A., i, 161), and with the view 
of obtaining information concerning the constitution of cellobiose, 
the authors have methylated this sugar and subjected the methyl 
cellobiose thus obtained to hydrolysis. Methylation of cellobio# 


P 


—173. 
cetyl 
sheim 
113, i, 
, the 
'ylose 
ction 


illises 
Car. 
10, i, 
Thus, 
»duce 
1pare 
1 loss 
ether 
sidue 
a di- 


ORGANIC CHEMISTRY. i. 311 


by means of alkali and methyl sulphate yields unsatisfactory 
sults, since in faintly alkaline solution the methylation is incom- 
plete, whilst in strongly alkaline solution partial hydrolysis and 
decomposition occur. If, however, the aldehyde group of the cello- 
biose is fixed by glucoside-formation, the methylation proceeds 
yell. Methylation of methylcelloside by means of a large excess 
of methyl sulphate in concentrated (about 20%) sodium hydroxide 
slution gives an almost quantitative yield of hexamethylmethyl- 
celloside. The latter may be further methylated, by means of 
dry methyl iodide and-silver oxide, to heptamethyl-8( ?)-methyl- 
celloside, and hydrolysis of this by boiling with 5% hydrochloric 
acid solution yields a product from which 8-tetramethylglucose 
may be isolated. 

Hexamethyl methylcelloside, C,.H,;0,(OMe),, crystallises in snow- 
white needles, m. p. 83—84°, [«]|} — 7°73° (in water), and hepta- 
methyl-8-methylcelloside, C,.H,,0,(OMe),, forms crystals, m. p. 86°, 
[aJ — 15°91° (in water). 

8-Tetramethylglucose has m. p. 94°, the value, 89°, given previously 
being low. Z. my &- 


Polysaccharides. IV. Degradation of Potato Starch. P. 
Karrer and C. NAcenr (Helv. Chim. Acta, 1921, 4, 185—202. 
Compare A., 1920, i, 820).—The results of the experiments of 
Haworth and Leitch and of Haworth and Law (T., 1915, 107, 8; 
1916, 109, 1314; 1918, 113, 188, and 1919, 115, 809) on the methyl- 
ation of sucrose, lactose, melibiose, and maltose showed that glucos- 
idic linkings are not destroyed by methylation with either methyl 
sulphate and alkali or methyl iodide and silver oxide. Methylation 
of methylcelloside in concentrated alkali hydroxide solution leads 
to a similar conclusion (Karrer and Widmer, preceding abstract). 

The authors have completed and extended the experiments of 
Karrer (A., 1920, i, 820). Methylation by means of methyl iodide 
and silver oxide of potato starch purified by Malfitano and Mosch- 
koff’s method (A., 1910, i, 817) yields unsatisfactory results, but 
the use of methyl sulphate and baryta water leads to a methylo- 
starch having the molecular weight (1) in water, 990—1026; on 
the assumption that the ash (1°1°%) of the compound is admixed 
and not chemically combined, this value would be raised to about 
1200 at the most; (2) in bromoform, 1689, this high result being 
probably due to association. Aqueous or chloroform solutions of 
the compound exhibit Tyndall’s phenomenon and under the ultra- 
microscope show colloidal particles. The aqueous solutions, 
however, readily undergo ultrafiltration, leaving little on the filter, 
and the filtrates appear optically empty in the ultramicroscope and 
present no Tyndall effect; they are, therefore, true crystalloidal 
solutions, and they may be evaporated to dryness in a vacuum 
Without alteration in the properties of the solute. Methylostarch 
is not attacked by either diastase or ptyalin, and Bacillus macerans, 
which degrades ordinary starch to crystalline dextrins, does not 
develop in its solutions or cause its depolymerisation. It is 
not transported by the electric current. This methylostarch, 
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C,H,0,(OMe),, which contains about 32°6% of methoxyl, js 
converted by the action of methyl iodide and silver oxide into a 
product containing 35°5% of methoxyl and having the molecular 
weight about 1200 in water. 

Methylation of potato starch by means of methyl sulphate and 
sodium hydroxide yields a product which contains about 35:5° 
of methoxyl, has the molecular weight 1830 in water, and forms 
an aqueous solution rendered optically empty by ultrafiltration. 

As regards the magnitude of the starch molecule, the authors 
draw the conclusion that this molecule contains not more than 
six dextrose residues united by chemically normal linkings; the 
number of such residues may, indeed, be less than six, since it is 
not certain that the limits of depolymerisation are reached by the 
methylation. It may be that starch is a polymeric form of Schar. 
dinger’s diamylose, that is, of maltose anhydride (this vol., i, 310), 
and similar to but more complex than tetra- and octa-amylose. 
Other non-saccharine polysaccharides also are probably polymerides 


of anhydro-sugars. 
A reply is made to Hess’s criticisms (this vol., i, 12). , me @ 


Polysaccharides. V. Methylation of Inulin. P. Karrz 
and Lina Lane (Helv. Chim. Acta, 1921, 4, 249—256).—The results 
obtained by the authors in some cases confirm, but in others con- 
tradict, those of Irvine and Steele (T., 1920, 117, 1474). 

Methylation of inulin by means of methyl sulphate and sodium 
hydroxide yields a product containing 39—39°7°% of methoxyl, 
the proportions required for the di- and tri-methyl derivatives 
being 32°7% and 45°5% respectively. This product is soluble in 
alcohol, chloroform, acetone, or ether. Its aqueous solution, 
which is turbid and becomes more so when heated, becomes abso- 
lutely clear and optically empty when subjected to ultrafiltration, 
but is rendered turbid again when evaporated, even at 30°. The 
dry residue obtained on evaporation dissolves only incompletely 
in water. In phenol the product has the molecular weight 1650— 
1890, but in aqueous solution higher values are obtained, owing 
to imperfect dissolution. 

The above methylated product is converted, when heated for a 
week with dry methyl iodide and silver oxide, into trimethylinulin, 
which, when dried in a vacuum at 90°, is obtained as a pulverulent 
solid, m. p. about 102—107°, [«], about — 43° (in chloroform), 
molecular weight in freezing phenol 1892. Irvine and Steele’s 
description of trimethylinulin as an oil, [«],, + 55°6° (in chloroform) 
is thus inaccurate. These authors state also that trimethylinulin 
may be partially distilled in a high vacuum, and they conclude that 
the molecule of inulin cannot be very large, but the present authors 
find that the distillate exhibits properties quite different from those 
of the original compound, so that it is not certain that the distillate 
contains unaltered trimethylinulin. 

Irvine and Steele (loc. cit., p. 1480) give a tetrasaccharide formula 
for inulin, but state later (p. 1481) that it is unlikely that inulin 
possesses a structure so simple as that of a tetrasaccharide, The 
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wthors regard inulin as an associated or polymerised anhydro- 
agar, Which may be anhydrofructose, although this is not certain, 
» di- or tri-saccharide having been obtained by hydrolysis of 
ulin. That the fundamental basis of inulin is a saccharide com- 

of more than eight or ten fructose residues united by normal 


ralencies is refuted by the author’s molecular weight determinations. 
x a = 


Polysaccharides. VI. Constitution of Starch and Glycogen. 
P. KaRRER and C. NAcent (Helv. Chim. Acta, 1921, 4, 263—269).— 
Although cellobiose, lactose, and even such sensitive disaccharides 
as sucrose and maltose are not decomposed at the ordinary tem- 
perature by acetyl bromide, the latter reacts with dry potato 
starch, yielding acetylbromomaltose in large proportions; the 
raction follows the same course as that between diamylose or 
other «-amylose and acetyl bromide. The glucosidic linking 
ing resistant towards acetyl bromide, the conclusion is drawn 
that, in starch, not more than two dextrose molecules are united 
bynormal glucosidic valencies. In addition to the above way, starch 
nay be hydrolysed by enzymes, by acid, and by Bacillus macerans, 
vith formation of well-defined products, and a consideration 
of these indicates that starch is a polymerised maltose anhydride 
(liamylose); no higher polysaccharide than maltose is, indeed, 
obtained by the hydrolysis of starch. 

The degree of polymerisation of starch is probably not very 
high, the high value formerly attributed to its molecular weight 
being presumed, wrongfully, from the insolubility. The polymer- 
ised a-amyloses exhibit the property, so characteristic for starch, 
of forming coloured additive compounds with iodine. So-called 
“soluble starches’’ and starch dextrins are to be regarded as 
plymerides of diamylose lower than starch, and they doubtless 
consist of mixtures of different polymerides difficult of crystallisation. 

Glycogen is very closely allied to starch, yielding the same products 
as the latter when hydrolysed by either enzymes or acid. Glycogen 
must also be considered as a polymerised diamylose, the degree of 
polymerisation being different from that of starch. eo eS 


Syntheses of Humins and Humic Acids. J. Marcusson 
(Ber, 1921, 54, [B], 542—545)—In their recent publication, 
Eller and Koch (A., 1920, i, 733) appear to have overlooked the 
fact that the author has recorded syntheses of humic acids from 
aldehydes of the furan series and from 5-hydroxymethylfurfur- 
aldehyde (Zeitsch. angew. Chem., 1919, 32, 114) and also from 
furan-2-carboxylic acid (Chem. Zeit., 1920, 44, 44). The mechan- 
ism of the reaction in the latter case is difficult to explain, since 
the marked increase in the carbon content and‘diminution in the 
oxygen content cannot be entirely accounted for by the formation 
of anhydrides and ketones. Attention has therefore been directed 
to furan itself, which gives a pale brown, infusible resin when 
treated with concentrated hydrochloric acid which is converted 
by fusion with potassium hydroxide into a humic acid. Elementary 
analysis gives 65°5% C, 5°2% H, 0°7% Cl and 286% O. The 
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course of the reaction appears to be : furan —- «5-dihydroxydivinyl, 

OH-CH:CH-CH:CH:-OH, -» succinaldehyde. Two molecules of the 

latter unite to form an aldol, which loses a molecule of water with 
CH,*CH,.——_CH-CHO 

formation of a peridifuran | So | . Similarly, fur 

CH,-CH,7 _CH-CHO 

furaldehyde is converted into succinaldehyde by the addition of 

two molecules of water and elimination of formic acid. The natural 

formation of humins occurs according to the scheme: celluloses 

levulose — (Ievulic acid), hydroxymethylfurfuraldehyde, ete. 

Eller and Koch’s observation that humic acids are obtained 
from benzene derivatives is in harmony with the author’s ideas, 
since the peridifuran ring may be regarded as a hexamethylene ring 
with an oxygen bridge. The complete identity of the synthetic 
and natural humic acids, however, cannot be regarded as com. 
pletely established, since the latter, unlike benzene derivatives, 
cannot be sulphonated or nitrated. 

The acidity of the humic acids has been ascribed by Eller and 
Koch to the presence of phenolic hydroxyl groups; the ready, 
if incomplete, esterification of these substances when heated with 
alcoholic hydrogen chloride (3%) and the elimination of carbon 
dioxide when they are heated at 250° in the presence of steam 
seems, however, to indicate the presence of carboxyl groups. 


Preparation of Amines of Secondary Alcohols. ALpuonst 
MattHeE (Compt. rend., 1921, 172, 692—694; Bull. Soc. chim., 1921, 
[iv], 29, 219)—The method of hydrogenation of ketazines of syn- 
metrical ketones (compare A., 1920, i, 475) has been extended to the 
ketazines of unsymmetrical ketones. 

Methyl isopropyl ketone yields bis-methylisopropylketazin, 
CHMe,*CMe:N-N:CMe-CHMe,, b. p. 165°, which on hydrogen- 
ation gives y-amino-8-methylbutane, b. p. 76—78°, forming 4 
phenylearbamide, m. p. 144°, and _ bis-«8-dimethylpropylamine, 
NH(CHMe-CHMe,),, b. p. 178—180°. Similarly, methyl propyl 
ketone gives a ketazine, b. p. 198—200° which yields {-amino- 
pentane, NH,-CHMe-CH,Ft, b. p. 86—88°, with a phenylcarbamide, 
m. p. 115°, and bis-«-methylbutylamine, NH(CHMePr)., b. p. 185— 
188°. Bis-methylisobutylketazine, b. p. 176° yields a-methyliso- 
amylamine, NH,*CHMe-CH,-CHMe,, b. p. 108—110°, giving 3 
phenylcarbamide, m. p. 108°, and _  bis-«y-dimethylbutylamine, 
NH(CHMe-CH,°CHMe,),, b. p. 208—210°. Bis-methylisoamy)- 
ketazine, b. p. 155—160°/45 mm., yields «-amino-8-methylhexané, 
CHMe,*CH,*CH,*CHMe-NH,, b. p. 137°, giving a phenylcarbamite, 
m. p. 103°, and bis-x5-dimethylamylamine, 

NH(CHMe-CH,°CH,*CHMe,)», , 
b. p. 240°. Bis-isopropylisobutylketazine, b. p. 190—195°, yields 
5-amino-Be-dimethylhexane, CHMe,*CH,*CH(NH,)*CHMe,, b. P: 
145—148°, and bis-y-methyl-«-isopropylbutylamine, 

NH[CH(CHMe,)-CH,*CHMe,},, . 
b. p- 245°. W. Gs 
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Influence of Double Linkings on the Co-ordination Number. 
4, Preront (Gazzetta, 1921, 51, i, 42—47. Compare A., 1914, 
i, 1200).—Treatment of cobalt and chromium salts under suitable 
enditions with allylamine yields various products, but the only 
me to which a formula can be ascribed in accord with its properties 
has the composition, Co(C.H,*NH.),0,Cl,. This compound, which 
obtained by suspending the additive compound, CoCl,,3C,H,;-NH,, 
inan anhydrous alcoholic solution of allylamine and passing through 
the liquid a slow current of oxygen, yields a neutral aqueous solution 
hecoming strongly alkaline when boiled and giving, only slowly 
and after some time, a precipitate of cobalt hydroxide when treated 
vith potassium hydroxide in the cold; distillation of the compound 
vith potassium hydroxide results in the complete liberation of 
the unaltered allylamine. Further, the product exhibits oxidising 
properties, as it sets free iodine from potassium iodide, and also 
rapidly reduces permanganate solution. Compounds possessing 
somewhat analogous peroxidic properties exist in Werner’s series and 
are represented by the general formule, Co,0,(NH3).X, + mH,O 
and Co,0.(NH3), Cl;. The complex cobalt compound obtained 
consumes more permanganate than is required by the unsaturated 
base it contains, but the excess corresponds with only one of the 
six oxygen atoms present. It may, therefore, be assumed that 
this oxygen atom alone can be liberated in the atomic condition 
from the complex, to which the formula, | Co Sue NBs) |c1,H1,0; ' 


2 
may be attributed; the presence of hydrogen peroxide may be 


detected by means of titanium sulphate. Thus the complex has 
the co-ordination number eight, whereas, according to Werner’s 
theory, this number should be six. It is suggested that additive 
products and complex salts are formed as a result of differences 
of chemical potential existing, under certain experimental con- 
ditions, between the reacting components, and the conclusion 
is drawn that the co-ordination number is not fixed but increases 
as such potential difference increases and as the influence of the 
solvent diminishes. 

The additive compound, CoCl,,3C,H;*NH,, forms red needles, is 
decomposed immediately by water, producing an alkaline reaction, 
~ absorbs atmospheric moisture with avidity, forming a pitch- 

@ mass. 


The complex, | CofGtsNHa)e lc1,,0,, forms a violet-red powder 


or minute, acicular crystals, decomposing without melting at 
120—140°. Tt. H. P. 


Complex Metallic Ammines. V. cis-Succinatodiethyl- 
enediaminecobaltic Salts, and other Cobaltammine Salts 
containing a Seven-membered Ring in the Complex. Jamzs 
Coorzr Durr (T., 1921, 119, 385—390). 


Compounds of Hexamethylenetetramine with Complex 
Metallic Salts and Acids. Priyaparanyan RAy and Pout 
Vinart Sarkar (T., 1921, 119, 390—396). 
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Action of Hydrogen Peroxide on Hexamethylenetetraming, 
C. von GirsEWALD and Hans Srecens (Ber., 1921, 54, [B], 490—49}), 
—Repetition of Leulier’s work (A., 1917, i, 252) has shown that 
the peroxide, NH(CH,*CH,°O-OH),, described by him is in reality 
hexamethylenetriperoxidediamine, N(CH,*O°O-CH,),N (compare 
Baeyer and Villiger, A., 1900, i, 626; von Girsewald, A., 1912 
i, 834); the error is due to a mistake in the estimation of nitrogen, 


H. W. 


Preparation of Alkyliminodisulphonic Acids.  Farppy. 
FABRIKEN VORM. FRrepR. Bayer & Co. (D.R.P. 330801; from 
Chem. Zentr., 1921, ii, 600—601).—The basic salts of iminodi. 
sulphonic acid are treated with organic halogen compounds or 
esters of inorganic acids and the salts of the alkyliminodisulphonic 
acids thus produced are decomposed. Reaction between organic 
halogen compounds, such as methyl iodide, epichlorohydrin, and 
ethylene bromide, or esters, such as methyl sulphate, and potassium 
or sodium iminodisulphonates occurs in accordance with the 
scheme: KN(SO,K), + RCL = KCl + R:N(SO,K),. The alkyl 
iminodisulphonates lose one sulphonic group when gently treated 
with acids and both sulphonic groups under more drastic con. 
ditions, giving alkyliminomonosulphonic acids and alkylamines 
respectively. Potassium methyliminodisulphonate, prepared from 
methyl iodide or sulphate and an aqueous solution of potassium 
iminodisulphonate in the presence of potassium hydroxide, is 
unchanged in aqueous solution, but loses one sulphonic group 
when warmed with hydrochloric acid, and is decomposed com- 
pletely by protracted boiling with the same acid. Potassium 
dihydroxy propyliminodisulphonate, N(SO,K),*CH,*CH(OH)-CH,°0OH, 
is obtained by the use of epichlorohydrin at the ordinary tem- 
perature; it is stable in alkaline or neutral solution, but decom- 
posed by boiling acids into sulphuric acid and dihydroxypropyl- 
amine. Potassium ethylenediaminetetrasulphonaie is prepared by 
boiling an aqueous solution of potassium iminodisulphonate and 
potassium hydroxide with ethylene bromide; it gives ethylene 
diamine under the influence of acids. If an aqueous suspension 
of potassium methyliminodisulphonate is heated to boiling for a 
short period with a little sulphuric acid and the latter is subse- 
quently removed by barium hydroxide and carbon dioxide, potass- 
ium methylaminomonosulphonate is obtained in shining leaflets; 
protracted boiling with mineral acids is necessary for the decom- 
position of the latter into sulphuric acid and methylamine. 


The Amphoteric Properties of some Amino-acids and 
Peptides. Herpert EckwerimterR, HEeLen Miter Noyes, and 
K. GroreE Fark (J. Gen. Physiol., 1921, 3, 291—308).—Titration 
curves are worked out for glycine, alanine, «-aminobutyric acid, 
leucine, glycylglycine, alanylglycine, and alanylalanine; also for 
sodium chloride, carbamide, acetone, acetamide, acetic acid, and 


aceturic acid. 
Carbamide, acetamide, acetone, and water give identical curves; 
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yetic acid and aceturic acid are identical with water on the acid 


ine ide, but on the alkaline side both show a buffer action, that of 


yeturic acid being more pronounced. 

The four amino-acids give identical curves, as do also the 
iipeptides; the latter, however, show a much stronger buffer 
tion, owing, apparently, to the presence of the -CO-NH- group. 
The isoelectric points of some of the amino-acids and dipeptides 
yere determined. 

The definition, significance, and theoretical deduction of the 
oelectric point are discussed at some length. C. R. H. 


Butyl- and isoButyl-cyanoacetic Acids. Joun C. HussLER 
ad Wim11am F. Henperson (/. Amer. Chem. Soc., 1921, 48, 
(72—676).—isoButylation of ethyl cyanoacetate in isobutyl alcoholic 
lution gives isobutyl esters. From isobutyleyanoacetic acid the 
tin, calecum, lead, and cadmium salts were prepared. Diisobutyl- 
eyanoacetic acid (Freylon, A., 1910, i, 358) was characterised 
by its isobutyl ester, CN*C(C,Hy)9*CO,°C,yHg, b. p. 155—160°/25 mm., 
2i0—260°/739 mm., D'® 0-9118; the barium, calcium, cadmium, 
and cobalt salts were obtained. Butylcyanoacetic acid (Hadley, A., 
1912, i, 699) was characterised by its butyl ester, C,,H,,0,N, 
b. p. 157—161°/30 mm., 255—260°/739 mm., D* 0-9369; the 
silver and cadmium salts were prepared. Dibutyleyanoacetamide 
forms needles, m. p. 123°. J. K. 


Further Experiments on the Bromination of Unsaturated 
Compounds with N-Bromoacetamide. A. Wont and K. 
JASCHINOWSKI (Ber., 1921, 54, [B], 476—484)—Further con- 
frmation is obtained of the rule propounded previously (A., 1919, 
i, 198) that bromination is only effected by this reagent with sub- 
stances which are unsaturated and contain a reactive hydrogen 
atom. 

In contrast with y-dimethyl-A*-butylene, Sy -tetramethyl- 
butane is not attacked by bromoacetamide. The inactivity of 
timamic acid, its ester or aldehyde and of fumaric or maleic acid 
which is caused by the presence of the negative phenyl or carbonyl 
group disappears when an ethoxy- or methyl-group is suitably 
introduced. Thus crotonic acid gives a monobromocrotonic acid, 
m. p. 83°, b. p. 105—107°/1-3 mm., ethyl $-ethoxycinnamate 
yields ethyl «-bromo--ethoxycinnamaie, OEt*CPh:CBr-CO,Et, pale 
yellow liquid, b. p. 120—125°/0-12 mm. (the position of the bromine 
atom is established by its conversion by ozone into oxalic and 
benzoic acids), whilst ethyl @-ethoxycrotonate gives ethyl y-bromo- 
t-ethoxycrotonate, CH,Br-C(OEt):;CH-CO,Et, b. p. 83°/0-1 mm. 
In general, the compounds obtained are less symmetrical than 
the original unsaturated substances, and their isolation is rendered 
difficult by the extensive formation of resinous polymerides. In 
contrast to acetylene and ethylene (loc. cit.), propylene is slowly 
converted into a dibromide, probably CH, Br-CBr:CHg, b. p. 140-5— 
1415°, The additive capacity of «-phenylpropinene, CPhiCMe, 
8 restricted by the presence of the phenyl group, but an unsaturated 
dibromo-compound, CyH,Br,, is slowly formed which was not 
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obtained free from the parent substance and in which the position 
of the halogen atoms could not be fully elucidated by reason of 
the small amount of available substance. An active hydrogen 
atom is not present in styrene and the action of bromoacetamide 
on the latter therefore yields only the saturated styrene dibromide, 
CHPhBr-CH,Br. Allyl alcohol, on the other hand, readily gives 
@ mixture of mono- and di-bromoallyl alcohols, b. p. 102—104°/I] 
mm.; allyl ether, even at a low temperature, reacts with evolution 
of bromine. The presence of bromine inhibits addition in the 
case of allyl bromide to a considerable extent, but a mixture of 
di- and tri-bromopropylene is slowly formed. Formic acid, and 
methyl and ethyl formates are violently attacked by bromo. 
acetamide with evolution of large amounts of gas; the observation 
in the case of the acid is of considerable interest, since it has been 
shown to be completely stable towards free bromine. 

The action of .V-bromophthalimide towards ethyl acetoacetate 
is similar to that of bromoacetamide, and leads to the formation 
of ethyl «-bromoacetoacetate. On the other hand, chloro- and 


bromo-imidocarbonic esters do not react with ethylacetoacetate. 
H. W. 


d-Ribohexosamic Acids. P. A. Levenn and E. P. Ciark 
(J. Biol. Chem., 1921, 46, 19—33).—A method is described in 
detail, by which 1-5 kilos. of ribose were prepared from yeast 
nucleic acid by way of the pure nucleosides. rom amino-d-riboside 
(A., 1915, i, 601) two new epimeric d-ribohexosamic acids, C,H,,0,N, 


have been obtained (by addition of hydrogen cyanide), thus com- 
pleting the series of eight d-hexosamic acids (compare A., 191i, 
i, 631; 1918, i, 530, 532). The optical rotations of these are dis- 
cussed, and it is considered likely that chitosamic (glucosamic) 
acid has the configuration of mannonic, epichitosamic of gluconic, 
dextro-xylohexosamic of gulonic, /-xylohexosamic of idonic, chon- 
drosamic of talonic, epichondrosamic of galactonic, d-ribohexosamic 
of allonic, and levo-ribohexosamic of altronic acid. 

Of the two d-ribohexosamic acids now prepared, the levorotaiory 
is the less soluble, and obtained more readily by crystallisation of 
the synthetic mixture; it has m. p. 212°, [«}j—26-0°; its lactone 
hydrochloride, CgH,,0;NCl, has m. p. 188°, [a}i—11-0°. The 
epimeric dexirorotatory acid has m. p. 186°, [a] + 12:5°; its 
lactone hydrochloride has m. p. 150°, [«}} + 21-5°. Dibenzylidene- 
dextro-d-ribohexosamic ethyl ester, Cy,H,g0,NCl, m. Pp. 221°, 
{a} — 26° (in methyl alcohol). After de-amination, levo-d- 
ribohexosamic acid is oxidised by nitric acid to «a«-anhydro-allo- 
mucic acid, the dextrorotatory acid to ««-anhydrotalomucic acid. 
Both these acids give calcium salts, C,H,0,Ca,3H,0; that of the 
former acid is optically inactive and becomes anhydrous at isl’ 
under reduced pressure; the salt of a«-anhydrotalomucic acid has 
[x]; — 9° and retains one H,O under the same conditions. 


Some Amides of Acids of the Sugar Group. Relation 
between Constitution and Rotatory Power. W. E. van WUK 
(Rec. trav. chim., 1921, 40, 221—246)—An extension of Mare’ 
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study (A., 1920, i, 592) of Hudson’s rule (A., 1917, i, 318) in its 
applicability to the rotatory power and configuration of derivatives 
of acids of the sugar group. The following derivatives have been 
repared. 
FT Arabonic acid gives a methylamide, m. p. 170°; [«]i} + 51-1° 
(in water); a benzylamide, m. p. 167°; [a]i? + 45:8° (in water) ; 
a @-phenylethylamide, m. p. 173°5°; [a]; + 24° (in water); a 
4-p-hydroxyphenylethylamide, m. p. 164°; [a]i} + 23-5° (in water) ; 
a b-naphihylamide, m. p. 214°; a tetramethylenediamide, m. p. 194° ; 
(a}} + 36-3° (in water); methyl 1-arabonylaminoacetate, m. p. 104°; 
(aj) + 44:8° (in water); and ethyl l|-arabonylaminoaceiate, m. p. 
124°; [a]i} + 43-3° (in water). 

d-Galactonic acid gives a methylamide, m. p. 153°; [a]? + 34-5° 
(in water); a benzylamide, m. p. 187°; [a]; + 55-2° (in water) ; 
a B-phenylethylamide, m. p. 198°; [a]i} + 21-9° (in water); a 
b-naphthylamide, m. p. 214°. 

d-Mannonic acid gives an amide, m. p. 176°; [«]i} — 17-2° (in 
water) (compare Hudson and Komatsu, A., 1919, i, 524); a methyl- 
amide, m. p. 165—166°; [«]i;— 18-1° (in water); an anilide, 
m. p. 176°; [a]? — 16-9° (in water); a m-toluidide, m. p. 142°; 
a p-toluidide, m. p. 179°; [a]? — 18-1° (in water); a benzylamide, 
m. p. 164°; [a]? —9-1° (in water); a $-phenylethylamide, m. p. 
166°; [a]i} — 7-5° (in water). 

d-Gluconic acid gives a methylamide, m. p. 127° (decomp.); 
[a]? + 33-8° (in water); a m-toluidide, m. p. 158°; [«]ii + 48-7° 
(in water); a benzylamide, m. p. 163°; [a]i} + 16-1° (in water) ; 
a $-phenylethylamide, m. p. 151°; [a]? +11-1°; and a-naphthyl- 
omg 178°; [«]}} + 37-9° (in water); and a 8-naphthylamide, 
m. p. rs 

The results indicate that Hudson’s law (loc. cit.) holds equally 
for the methylamides, benzylamides, and phenylethylamides in 
aqueous solution. ‘Tschugaev’s rule (A., 1898, ii, 495) that the 
influence exercised by an inactive substituent on the rotation 
diminishes as its distance from the asymmetric complex increases, 
is confirmed by some of the anilides, benzylamides, and $-pheny]- 
ethylamides. The introduction of a phenyl radicle into the amide 
group has a greater effect on the rotation than the introduction 
of a methyl radicle. Comparing the rotatory powers of the o-, m-, 
and p-toluidides with those of the anilides gives confirmation of 
the relation given by Frankland and Wharton (T., 1896, 69, 1320), 
para > meta > phenyl > ortho. Only with great difficulty can 
o-toluidine be caused to react with the lactones of the acids of 
the sugar group; and only in one case did «-naphthylamine condense 
with a lactone, namely, that of d-gluconic acid. W. 


Preparation of Carbamide from Compounds of Ammonia 
and Carbon Dioxide. Bapiscne ANILIN- & Sopa-FaBRIK 
(D.R.P. 332679 ; from Chem. Zentr., 1921, ii, 647).—In the apparatus 
employed, a pressure of 15 atmospheres can be maintained during 
all the operations. Ammonium carbamate, formed by the union 
of carbon dioxide and ammonia at 90°, with a little water (for 
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example, in the ratio 10:1) is passed slowly through a prs. 
sure-tight spiral tube maintained at 135—140°. The mixture 
leaving after two to three hours has 25% or more of its original 
ammonium carbamate changed into carbamide. G. W. R. 


Quantitative Reduction by Hydriodic Acid of Halogenated 
Malonyl Derivatives. I. The Amides and s.-Di-alkyl- and 
-aryl-substituted Amides of Mono- and Di-bromomalonic 
Acid. Joun VALENTINE Backes, RatpH Winton Wessz, and 
MartTHA ANNIE WHITELEY (T., 1921, 119, 359—379). 


Cause and Composition of the Insoluble Deposits in Oil of 
Mustard. Hermann Kunz-Kravuse (Arch. Pharm., 1921, 259, 
16—33).—Natural and synthetic oil of mustard becomes discoloured 
when preserved and slowly deposits a dark orange to citron-yellow 
precipitate. The latter consists of a cauliflower-like coloured mass 
in which are contained colourless quadratic prisms and small 
quantities of hexagonal plates, cubes, and slender, prismatic needles. 
A portion of the deposit is soluble in water, and this consists princi. 
pally of allylamine sulphate possibly admixed with traces of 
ammonium sulphate. The chief constituent of the portion insoluble 
in water is y-thiocyanogen, C;HN,S,, whilst isoperthiocyanic acid, 
CS:) 
agente and allyl-substituted carbamides are most probably also 
present. 

The following mechanism of the process appears most likely. 
Oil of mustard generally contains varying amounts of carbon 
disulphide and allyl cyanide, and its changes in colour and con- 
position are to be regarded as consecutive reactions. The first 
phase consists in the decomposition of the allylthiocarbimide into 
allyl cyanide and free sulphur, whilst further molecules become 
dissociated into the S°:C: and -N-C,H,; groups. A portion of the 
sulphur dissolves in unchanged allylthiocarbimide, and causes the 
initial yellow coloration of the oil, a second portion combines 
with the :C’S group to form CS,, whilst a third portion becomes 
oxidised to sulphuric acid. The latter combines with allylamine, 
formed from the ‘N-C,H, groups. The two reactions last mentioned 
are due to the conjoint action of atmospheric oxygen and moisture, 
which is catalytically accelerated in the presence of light by w- 
changed oil, which itself becomes partly polymerised during the 
process. The group, :C:S, appears also to be fundamental in the 
formation of xanthic acid derivatives, S:C: + S:C:N-C,H,; + H,O— 
HS-CS-O-C,H, + HCN, and the hydrocyanic acid which is thus 
liberated becomes polymerised and reacts with sulphur to form 
y-thiocyanogen, 3HCN + 3S = C,HN,S,-+ H,; the hydrogen 
which is thereby set free converts the group -N-C,H, into _— 


Preparation of Guanidine Salts. Franz HorwimMer (D.RP. 
332681; from Chem. Zentr., 1921, ii, 647—648).—Cyanamides of the 
alkaline earth metals are heated with ammonium salts at suitable 
temperatures. For example, calcium cyanamide heated with 
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ammonium nitrate at 200—220° gives guanidine nitrate, CaCN, + 
3NH,"NO, = NH:C(NH,)., HNO, + Ca(NOg)o -+ 2NH,. The guan- 
dine salt can be separated by crystallisation and ammonium nitrate 
an be regenerated, using the calcium nitrate and ammonia formed 
in the reaction. G. W. R. 


Synthesis of Cyanic Acid and Carbamide by Oxidation in 
Ammoniacal Solution of Alcohols, Phenols, and Aldehydes. 
R. Fosse and G. Laupr (Compt. rend., 1921, 172, 684—686. Com- 
pare this vol., i, 165).—By oxidation in ammoniacal solution with 

tassium permanganate alone or in the presence of ammonium 
ulphate, copper carbonate, or copper powder, methyl, ethyl, and 
butyl alcohols, phenol, o-cresol, «- and 6-naphthols, catechol and 
rsorcinol, acetaldehyde, propaldehyde, and butaldehyde all give 
eyanic acid, which is converted into carbamide by the action of 
ammonium chloride. 


Synthesis of Cyanic Acid by Oxidation of Organic Sub- 
stances. New Methods of Detecting the Substance. R. Fossr 
(Bull. Soc. Chim., 1921, [iv], 29, 158—203).—A résumé of work 
already published (A., 1912, i, 519, 541, 668, ii, 1203; 1913, i, 327, 
432, 947, 1020; 1914, ii, 154, 506, 593, 756; 1917, i, 73; 1919, i, 
152, 297, 313, 459; 1920, ii, 714, 779). W. G. 


Condensation of Methylene Dicyanide with Ketones and 
Aldehydes. G. J. Ostiina (Ofversicht Finska Vetenskaps Soc. 
Porhiindl., 1915, 57, [A], No. 11, 13 pp.; from Chem. Zenitr., 1921, 
i, 613)—An investigation of the condensations of methylene 
dicyanide with ketones and aldehydes. Methylene dicyanide and 
acetone in molecular proportions give, in presence of a little piper- 
idene, a colourless, crystalline substance, C,;H,,N¢, volatile at 400°, 
easily soluble in sodium hydroxide and potassium hydroxide. 
Condensation of methylene dicyanide with a large excess of acetone 
in alcoholic, ethereal, or aqueous solution) gives clear crystals which, 
when heated with concentrated hydrochloric acid in a bomb tube 
at 150° for five to six hours give an acid, C,,H,,0,N, yellow needles, 
m. p. 152—153°. From the portion of the condensation products 
melting at lower temperatures, a crystalline acid could be extracted 
by potassium hydroxide. Other condensation products were 
obtained with methyl ethyl ketone, acetylacetone, and diethyl 
ketone. Condensation with benzaldehyde in alcohol gives a com- 
pound, CHPh:C(CN),, m. p. 88°. With formaldehyde in water, 
plates, m. p. 206—207°, of a probable polymeride of the formula 
CH,:C(CN), were obtained. With acetaldehyde needles of a 
substance. CHMe:C(CN),, m. p. 77—78° (from alcohol) were obtained. 

G. W. R. 


Action of Sulphuric Acid on Dicyanodiamide. Trnnry L. 
Davis (J. Amer. Chem. Soc., 1921, 43, 669—672).—The formation 
of guanidine by the action of 61° sulphuric acid on dicyanodiamide 
(Lidholm, A.,"1913, i, 252, 451) is slow at 100°, but an 85%, yield 
7 obtained after six hours at 140°, and only slightly improved at 
200°. At the higher temperature, carbon dioxide is produced in 
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excess of that calculated, probably owing to some hydrolysis of 
the guanidine. J. XK, 


Copper—Cyanogen Compounds. E. Mores and R. Izacuma 
(Anal. Fis. Quim., 1921, 19, 33—93).—The authors have investj. §. 
gated the reactions between potassium cyanide and various salts §. 
of copper in aqueous solution by physico-chemical means. Measure. fs 
ments of conductivity, density, and other physical properties wer 
made and plotted against the ratio Cu: CN in every case. Separate 
series of curves were made for 0°, 18°, and 25° respectively. The 
existence of definite compounds is deduced from the occurrence of §, 
discontinuities on the curves obtained. “ 

At 0°, the curves show the formation of three compounds, namely, 
K,Cu(CN),, soluble and colourless, K,Cu[Cu(CN),],, soluble, violet 
and CuCu(CN),, insoluble, yellow. The curves at higher tem. 
peratures have a different form, indicating the extreme instability 
of these compounds, which, even when prepared at 0°, decompose 
when kept, forming cuprous cyanide. 

The formula suggested for the yellow precipitate was confirmed 
by analysis and conductivity measurements on the first of the 
compounds mentioned above, prepared from it by reaction with 
the required amount of potassium cyanide in aqueous solution. 

The measurement of conductivity, working at 0°, is suggested 
as a basis for the rapid volumetric estimation of copper, since a 
well-defined maximum occurs on the resistance curve at the ratio 


Cu: 2CN. G. W. R. 


Thallous Ferricyanide. V.CutTtica and G. CANNERI (Gazzlla, 
1921, 54, i, 169—174).—Thallous ferrocyanide separates as a 
yellow, anhydrous, microcrystalline powder of the formula T1,Fe(CN), 
when a concentrated solution of a thallous salt is treated with a 
deficit of potassium ferrocyanide, and appears to exist in two 
isomeric forms (compare Briggs, T., 1911, 99, 1020). Fischer and 
Benzian’s so-called double salt, K,Fe(CN),,K,TIFe(CN),,6H,0 
(A., 1902, i, 272), appears to be one of a series of solid solutions 
of thallous ferrocyanide in potassium ferrocyanide. 

Thallous ferricyanide, Tl,Fe(CN),, prepared by treating either 
lead or silver ferricyanide with a thallous salt or by oxidation of 
the ferrocyanide, forms intense reddish-brown, microscopic prisms, 
and, like the lead salt, is readily soluble in water. When treated 
in solution with hydroxides of the alkali or alkaline-earth metals 
it is decomposed with deposition of thallium segquioxide, whilst 
hot mineral acids decompose the salt with liberation of 
hydrocyanic acid. When heated at about 150° the salt does nol 
decompose, but it then gives a green, aqueous solution tumed 
yellow by addition of alkali; a similar phenomenon occurs with 
potassium ferricyanide and may be due to isomeric change. 

In the estimation of thallium as chromate (Browning and 
Hutchins, A., 1900, ii, 172; Rupp and Zimmer, A., 1903, ii, 189) 
the following procedure is recommended. The thallous chromate, 
collected under pressure on a filter supported by a platinum cont, 
is washed with 80% alcohol, in which it is practically insoluble 
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til the filtrate shows no reaction for chromic acid. It is then 
‘seolved in dilute sulphuric acid and estimated iodometrically 
with thiosulphate, addition of potassium iodide causing separation 
of thallous iodide and of iodine: 3I correspond with T1,0. The 
solution to be titrated should contain a quantity of thallium corre- 


sponding with about 0-2 gram of thallous chromate, 100 c.c. of 


9N-sulphuric acid being taken and the liquid diluted to 400 c.c. 
\ter addition of 2 grams of potassium iodide, the solution is 
itrated with N/10-thiosulphate in presence of starch paste; the 
end-point is shown by the colour changing from dark green to 
golden-yellow. This method is more rapid, but gives results 
somewhat lower, than the gravimetric method. T. H. P. 


Aliphatic Diazo-compounds. XX. Reduction by Means 
of Hydrogen in Presence of Palladium. H. STaupINGER, 
Auce GAULE, and J. Steawart (Helv. Chim. Acta, 1921, 4, 212— 
17. Compare this vol., i, 245)—It has been shown previously 
(A., 1916, i, 853) that hydrazi-compounds very readily undergo 
rearrangement into hydrazones, and it seemed possible, assumin 
(urtius’s formulation for diazo-compounds, that the latter shoul 
yield on reduction highly unstable hydrazi-derivatives and that 
these would then pass into hydrazones. The reduction of aliphatic 
diazo-compounds by means of hydrogen in presence of colloidal 
platinum, that is, in neutral solution, has now been investigated, 
the results obtained being in accord with the Angeli-Thiele formula- 
tion for diazo-compounds. 

With diphenyldiazomethane the principal product is diphenyl- 
wethane, benzophenone hydrazone being formed in smaller pro- 
portion. The reaction is probably expressed by the scheme: 
(Ph,-N-NH, <— CPh,:Ni?N —> CHPh,-N:NH —- CH,Ph, + Ng, 
and is similar to the formation of hydrocarbons by reduction of 
romatic diazo-compounds by means of an alkaline solution of a 
stannous salt. Analogous behaviour is exhibited by diphenylene- 
diazomethane, which is reduced almost quantitatively to fluorene, 
and by ethyl diazoacetate which, to the extent of 60—70%, is 


Z. &. FF, 
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Aliphatic Diazo-compounds. XXI. Constitution of th 
Hydrazones, especially of Ethyl Mesoxalatehydrazone, 
H. Staupincer and L. Hammer (Helv. Chim. Acta, 1921, 4, 217_ fj 
228).—Reduction of ethyl diazomalonate by Paal’s method (pre. 
ceding abstract) yields a hydrazine derivative which was at firs 
regarded as ethyl hydrazimalonate : 

C(OH),(CO,Et), —> NH,-NH-C(CO,Et),-OH 
(isolated by Curtiss, Koch, and Bartells, A., 1909, i, 212), 


NH 
— ba C(CO,Et),. 
This assumption was supported by the fact that Curtiss’s ethyl 
phenyliminomalonate, unlike the hydrazone, is coloured and, 
like ethyl oxomalonate, a highly reactive compound. Further, 
unlike the true hydrazones, the product of the above reaction, 
when treated with benzaldehyde, does not form a mixed azine, 
but reacts only after prolonged heating, with formation of benzald. 
azine; moreover, it reacts slowly with phenylcarbimide and not 
at all with diphenylketen, whereas true hydrazones react vigorously 
with these reagents. 

The product is, nevertheless, a true hydrazone, having the 
formula NH,:N:C(CO,Et),. In benzene solution it forms double 
molecules, the proportion of which increases with the concentration 
of the: solution. This behaviour is incompatible with the hydr§' 
azimalonate ring formula, but is readily explainable by the open- 
chain hydrazone formula, since many ethyl oxomalonate derivatives 
have a very unstable double linking and pass readily into ethyl§- 
mesoxalate derivatives. Thus, the solid hydrazone probably 
represents such an ethyl mesoxalate derivative, 

NH,*NH-C(CO,Et),-NH-N°C(CO,Et), 

TH-N ) 
or C(CO,Et)s<NiLNtE>C(CO,Et)g, whilst the dilute bensem 
solution contains principally the ethyl oxomalonate. 

The hydrazone formula is supported also by the behaviour of 

as.- and s.-dimethylhydrazine with ethyl mesoxalate. The former 
yields ethyl oxomalonatedimethylhydrazone, which, since the 
formation of double molecules is here excluded, exhibits the normal 
molecular weight : 
C(OH),(CO,Et), > OH-C(CO,Et),*NH-NMe, —> C(CO,Et),:N-NMe,. 
s.-Dimethylhydrazine should yield ethyl dimethylhydrazimalonate, 
on the assumption that the hydrazimalonic ester is formed with 
hydrazine : 


NMe 
C(OH),(CO,Et),-—> OH-C(CO,Et),*NMe-NHMe —> C(CO,Et),< ye 


With ethyl mesoxalate, s.-dimethylhydrazine reacts with great 
difficulty, whereas with ethyl oxomalonate it reacts readily, but 
does not yield the product expected. In addition to hydrazme 
and its as.-dimethyl-compound, the aromatic hydrazine derivatives 
also yield normal hydrazones with ethyl oxomalonate or me 
oxalate; similar behaviour is shown by hydroxylamine, which 
yields ethyl oximinomalonate. On the other hand, with phenyl 
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gmicarbazide and with benzoylhydrazine, stable hydrates, that is, 
Bethyl mesoxalate derivatives, are obtained, these being converted 
into ethyl oxomalonate derivatives by treatment with phosphorus 
.jpntoxide; the action of aniline on oxomalonic ester proceeds 
similarly : 
((0H),(CO,Et), —> OH-C(CO,Et).*-NH:-NH-CO-NHPh —> 
C(CO,Et),-N-NH-CO-NHPh. 
The ‘N-NH, group of different hydrazones behaves differently 
towards benzaldehyde (Staudinger and Kupfer, A., 1911, i, 751). 
The authors find that the behaviour towards phenylcarbimide and 
diphenylketen of hydrazones of carbonyl compounds varies widely 
vith the nature of the original aldehyde or ketone. The phenyl- 
smicarbazones prepared from phenylcarbimide and hydrazones 
are identical with those obtained directly from phenylsemicarbazide, 
» that the assumption that in many cases they represent hydrazi- 


‘Bidrivatives falls to the ground (Armstrong and Robertson, T., 1905, 


87, 1272). 

Woleoular weight measurements show that the hydrazones of 
odinary aldehydes and ketones exhibit either no, or but little, 
tendency to form double molecules, the corresponding carbonyl 
compounds themselves showing no tendency to the formation of 
hydrates. The propensity of certain hydrazones, especially those 
fo benzaldehyde, acetophenone, and isocyclic ketones, to pass 
into azines with loss of hydrazine, is explained by the decom- 
position of the double molecules in accordance with the scheme : 
2CR,.N-NH, — NH,*NH-CR,-NH-N°CR, -> CR,:N-N°CR, + N,H,. 

The results described above show that all known hydrazine 
derivatives of carbonyl compounds have hydrazonic formule. 

Ethyl oxomalonatehydrazone (compare Neeresheimer, Diss., 
Munich, 1908) forms colourless crystals, m.p. 80°, b. p. 100°/0°15 mm., 
and yields benzaldazine when boiled for a day with alcoholic 
benzaldehyde solution under a reflux condenser. With pheny]- 
carbimide this hydrazone yields ethyl oxomalonatephenylsemi- 
carbazone, C(CO,Et),:N-NH-CO-NHPh, which forms white crystals, 
m.p. 117°; the mesozxalic ester derivative, 

OH-C(CO,Et).-NH-NH-CO-NHPh, 
nm. p. 126—128°, prepared from ethyl oxomalonate and phenyl- 
B smicarbazide, yields the previous compound when boiled in benzene 


“| lution with phosphorus pentoxide. Ethyl oxomalonatedimethyl- 


hydrazone, C(CO,Et),:N-NMe,, forms a pale yellow, viscous oil, 
b. p. 106—108°/0°l mm. 

The interaction of ethyl oxomalonate and hydrazimethane 
yields a compound, b. p. 90—91°/0'15 mm., which has not the 
composition of ethyl dimethylhydrazimethanemalonate, and is to 
be investigated further. Ethyl oxomalonate and benzoylhydrazine 
yield the compound, OH-C(CO,Et),“NH-NHBz, m. p. 100°. 

Ethyl oxomalonate-p-tolylhydrazone forms pale, yellowish-green 
crystals, m. p. 77°. 

Benzaldehyde diphenylacetylhydrazone, C,,H,,ON,, prepared from 
diphenylketen and benzaldehydehydrazone, forms crystals, m. p. 196°, 
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and benzophenonediphenylacetylhydrazone, Cy,H,,ON,, has m, , 
151—152°. 

Fluorenonephenylsemicarbazone, CyoH,;ON;, forms crystal 
m. p. 222°, and benzilphenylsemicarbazone, C,,H,-O0,Nz, has m. | 
167—169°. T. H. P, 


Aliphatic Diazo-compounds. XXII. Reduction of Eth 
Diazoacetate. H. Sraupincer, L. Hammer, and J. Strewap 
(Helv. Chim. Acta, 1921, 4, 228—238).—Hydrogen sulphide aloy 
acts slowly on ethyl diazoacetate, but in presence of ammonia 
liquid reduction product is obtained which was at first consider 


to be ethyl hydrazi-acetate, CO,Et-CH< A This compouni 


is sparingly soluble in water and changes slowly into a solubk 
isomeride, this being regarded as ethyl glyoxylatehydrazone 
CO,Et-CH:N-NH,. These constitutions are supported by (1) th 
normal molecular weight of the original, and the marked association 
of the final, product in freezing benzene, and (2) the fact that the 
original compound reacts only slowly with phenylcarbimide (1 mol. 
and not at all with diphenylketen, whereas the presumed hydrazondfl/ 
reacts readily and vigorously with both reagents. 

In spite of such pronounced differences in behaviour shown by 
the two compounds, these are found to be, not structurally, bu 
spacially isomeric, the liquid compound being the syn- and the 
other the anti-hydrazone. In agreement with the results obtaine 
with ethyl oxomalonatehydrazone, the reactivity of the amino. 
group is greatly depressed by the proximity of the carboxy] group, 
this explaining the behaviour towards phenylcarbimide and id. 
phenylketen and also the ability of the anti- and the non-ability o 
the syn-compound to form double molecules. ‘ 

Solid ethyl oxomalonatehydrazone combines in itself, to some 
extent, the properties of the syn- and anti-compounds. Its amino 
group is less reactive than that of the syn-compounds, yet the 
compound associates because the double linking in an ethyl oxo 
malonate derivative is even more highly unsaturated than that in 
an ethyl glyoxylate derivative. Otherwise the two stereoisomeri 
hydrazones behave similarly. They are converted into ethyl 
glyoxylate and hydrazine by hydrolysis, into ethyl diazoacetatelc 
when oxidised by means of mercuric oxide, and into benzaldazine 
by the action of benzaldehyde; just as with the ethyl oxomalonatem? 
derivative (preceding abstract), so also in this case, no mixed 
ketazine is obtained. 

Examination of the two isomeric camphorquinonehydrazonefrepres 
obtained by Forster and Zimmerli (T., 1910, 97, 2156), shows that 
the syn-compound, with the lower melting point, does not associate Re 
in benzene solution; the anti-compound dissolves only very slightl§ 
in benzene. Further, with phenylcarbimide the readily soluble 
syn-isomeride reacts more rapidly than the anti-compound. Bush 
Achterfeldt, and Seufert (A., 1917, i, 228) obtained stereoisomer 
aromatic hydrazones of glyoxylic acid which differ markedly 1 


their reactions. 
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sya-Ethyl glyoxylatehydrazone, CO,Et-CH:N-NH,,\is a colourless, 
gjourless, mobile liquid, b. p. 383—40°/0°2 mm., 82° (decomp.)/13 
Mon. The anti-isomeride forms a white, crystalline mass, m. p. 
Both forms are decomposed instantly by concentrated 
iydrochloric acid, with separation of hydrazine hydrochloride ; 
imilarly, the action of dilute sulphuric acid gives hydrazine sulphate. 
syn-Ethyl glyoxylatephenylsemicarbazide, 
CO,Et-CH:N-NH-CO-NHPh, 
Bixms colourless crystals, m. p. 128—130°, and the anti-isomeride, 
ia qa vhite crystals, m. p. 176°. 
a anti-Ethyl glyoxylatediphenylacetylhydrazone, 
CO,Et-CH:N-NH-CO-CHPh,, 
jepared from the anti-hydrazone and diphenylketen, forms colour- 
B iss crystals, m. p. 178°. ye A 


Aliphatic Diazo-compounds. XXIII. Formulation of 
@tthyl Diazoacetate and of Diazo-anhydrides. H. STAUDINGER 
Helv. Chim. Acta, 1921, 4, 239—241).—The fact that cautious 
@rduction of ethyl diazoacetate by means of ammonium sulphide 
yields first only syn-ethyl glyoxylatehydrazone indicates either 
@ ||) that the diazo-group in the diazo-ester occupies the syn-position 
o the carbethoxy-group (I), or (2) that these groups are united by 
Wmxcondary valencies (Il), or (3) that ethyl diazoacetate is a diazo- 
whydride, that is, a furodiazole derivative (III) (compare Wolff, 
OEt Bock, Lorentz, and 
Le H-O:04 Trappe, A., 1903, i, 
) No 4. yo yi a Not 
: Tenr’ . of these formulz 
iN (iL) NEN (a) NN is incorrect (com- 
pare Schroeter, A., 1909, i, 617; Dimroth, A., 1910, i, 518; 
Staudinger, A., 1916, i, 847) is shown by the following considera- 
tions. First, diazo-anhydrides, such as _ benzoylacetyldiazo- 
methane, should exist in isomeric modifications, which is actually 
not the case. Further, of the corresponding thiazole derivatives, 
which certainly have ring formule, isomeric products are known, 
these being obtained together from benzoylacetyldiazomethane 
(Wolff, A., 1912, i, 1028). Again, Machling’s attempts to prepare 
'Psomeric methyl ethyl diazomalonates from (1) methyl! diazoacetate, 
carbonyl chloride, and ethyl alcohol, and (2) ethyl diazoacetate, 
carbonyl chloride, and methyl alcohol, resulted in failure (Diss., 
dirich, 1916). 
‘The assumption that all diazo-compounds, including ethyl 
diazomalonate, the diazo-anhydrides, and the azides, are to be 
represented by the Angeli-Thiele formulation is supported also by 
he behaviour towards tertiary phosphines, which react almost 
qually readily with all these compounds; when heated, the 
phosphazines dissociate, giving the initial compounds, if the diazo- 
pompounds happen to be sufticiently stable in the hot. 
yee A 


The Chlorovinylchloroarsines. SraNLEY JosEPH GREEN and 
HOMAS SLaTER Price (T., 1921, 449, 448—452). 
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Boron Trimethyl and Boron Triethyl. ALFRED Sroox and 
FriepRIcH ZEIDLER (Ber., 1921, 54, [B], 531—541).—Boron ty. 
methyl and boron triethyl have been described by Frankland (this 
Journal, 1862, 15, 373, 367); the molecular weight of the former, 
as deduced from determinations of the vapour density, is in good 
agreement with the formula BMeg, whilst the ethyl derivative appear 
to be slightly polymerised, particularly at the lower temperatures: 
the behaviour of these substances is thus in striking contrast with 
that of the boron hydrides, the simplest representative of which 
has the formula B,H,. Re-examination of the alkyl compound 
has, however, very largely confirmed Frankland’s results. 

The manipulation of the substances, which are very sensitive to 
moisture and grease, was effected by the author’s vacuum process, 
several new applications of which are described and illustrated in 
the original; the control of the parity is effected by measurement 
of the tension. 

Boron trimethyl is obtained by the action of boron chloride 
and zinc methyi in the gaseous phase, the reaction being moder. 
ated by cooling or by working under suitably diminished pressure. 
It has m. p. — 161°5°, D~° 0°625 (as liquid). The following tensions 
are recorded: 1 mm., — 118°; 2 mm., — 113°; 3 mm., — 108’; 
4 mm., — 103°; 6 mm., — 98°; 10 mm., — 93°3°; 15 mn, 
— 88°4°; 21 mm., — 83°5°; 32 mm., — 78°4°; 43 mm., — 73%"; 
60 mm., — 68°9°; 82 mm., — 64°1°; 113 mm., — 59°2°; 147 mn, 
— 54°3°; 192 mm., — 49°4°; 253 mm., — 44°5°; 319 mn, 
— 39°6°; 406 mm., — 34°6°; 511 mm., — 29°7°; 759 mm., — 20%. 
The pure substance inflames spontaneously on contact with air. 
It is very stable at the ordinary temperature. The effect of varying 
pressure and temperature on the gaseous density has been fully 
investigated (a special form of differential tensimeter for the latter 
observations is depicted); between the temperatures, — 25° and 
+ 100°, the density corresponds exactly with the formula BMe, 

Boron triethyl, prepared from zine ethyl and boron trichloride, 
has m. p. — 92°9°, b. p. 95°, D3 0°6931, tension at 0° 12°) mm. 
It undergoes slow decomposition when heated, yielding small 
amounts of ethane and hydrogen; this action is but little m 
fluenced by water, and is accelerated by alkali, and thus is possibly 
to be ascribed to the effect of the alkali of the glass. Contrary 
to Frankland’s observation, the vapour density close to the boiling 
point and even at lower temperatures corresponds almost exactly 
with the simple formula BEt,; appreciable polymerisation cannol 
be detected. The diminution of density with increase of tell- 
perature recorded by Frankland is probably due to the slow thermal 
decomposition of the substance which had been overlooked 
previously. ; 

Boron trimethylammine, BMe,NH3;, obtained by the union o 
boron trimethyl and ammonia, forms many-sided, highly refractiv? 
volatile crystals, m. p. 56°, b. p. 110°, and has the tensions 10 m2 
at 0°, 1°8 mm. at 5°6°, 20 mm. at 10°, 3°2 mm. at 15°2°, 110 mm 
at 312°, and 16°5 mm. at 36°9°. The vapour density has bet 
measured over the range of temperature 25°0° to 70°0°, and the 
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results show that at the lower temperatures a moderate proportion 
about 10% at 25—30°) of undissociated ammine can exist in 
the gaseous state. Determinations of the molecular weight in 
benzene solution by the cryoscopic method indicate that the 
amine is practically undissociated under these conditions; the 
olution is stable towards air, does not smell of ammonia, but has 
afaint odour of boron trimethyl. H. W. 


The Constitution of the Mercury Compounds of Carbon 

Monoxide and of Ethylene. II. Witnetm Mancuor (Ber., 
1921, 54, [B], 571—574).—A further contribution to the con- 
toversy on this subject (compare Manchot, A., 1920, i, 519; 
Schoeller, Schrauth, and Essers, A., 1913, i, 1162; 1920, i, 225; 
Schoeller, this vol., i, 16). H. W. 


Some Derivatives of Thujamenthone. Marcet GopcnHot 
Compt. rend., 1921, 172, 686—688).—Thujamenthone, when passed 
vith hydrogen over reduced nickel at 280°, is converted into 1 : 2- 
dimethyl-3-2sopropyleyclopentane. When magnesium methyl iodide 
acts on thujamenthone, a mixture of two isomeric 1 : 2 : 3-trimethyl- 
Lisopropyleyclopentenes, b. p. 159—165°, D™® 0°8113; nj} 1°4518, 
is obtained, and these, on hydrogenation by reduced nickel at 
180°, yield 1: 2: 3-trimethyl-4-isopropylcyclopentane, b. p. 157— 
138°; D'* 0°7833; nj} 14326. Using the method of condensation 
of ketones by means of calcium hydride (compare A., 1919, i, 447), 


thujamenthone yielded 2 : 3-dimethyl-4-isopropylcyclopentylidene- 
3: 4-dimethyl-2-isopropylcyclopenian-5-one, 


CH(CHMe,)-CH,~ _.... CO--CHMe__, 
(HMe—-CHMe> ©°C<CH(CHMe,)> CHMe, 
b. p. 182—184°/10 mm.; D® 0°9123; nj} 1°4825, giving an oily 
oxime. W. G. 


Considerations on the Inner Constitution of Benzene and 
certain Heterocyclic Nuclei. G. Ctamictan and R. Crusa 
(Atti R. Accad. Lincei, 1921, [V], 30, i, 72—74).—On the basis of 
the results obtained by Angeli (A., 1917, i, 452; 1920, i, 665), 
various conclusions are drawn concerning the arrangement of the 
valencies in the molecules of benzene, pyridine, pyrrole, and 
thiophen. T. H. P. 


Oxidation of Aromatic Hydrocarbons under Pressure. 
Hans ScurapER (Ges. Abhand. Kennt. Kohle, 1920, 4, 310—341: 
from Chem. Zentr., 1921, i, 537).—The autoxidation of aromatic 
hydrocarbons by air under increased pressure and in the presence 
of aqueous alkaline solutions takes place so readily at a com- 
paratively low temperature (about 200°) that it is possible to obtain 
oxidation products in considerable quantity in the course of a 
few hours. In the series, benzene, naphthalene, anthracene, the 
autoxidisability increases with increasing number of nuclei; with 
the homologues of benzene, it increases with the number of aliphatic 
gtoups. Benzene and chlorobenzene are not noticeably affected 
at 210°, but action begins to be obvious at 260°. Naphthalene is 
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scarcely changed at 210°, but is markedly oxidised, mainly to 
phthalic acid, at 260°; anthracene is distinctly attacked at 210°, 
and completely changed at 260°, being transformed mainly into 
anthraquinone and smaller amounts of naphthalene-2 : 3.4j. 
carboxylic and phthalic acids. With the homologues of benzene, 
the chief reaction consists in the complete or partial conversion 
of the aliphatic residues into carboxyl groups. Small amounts 
of benzoic acid are produced from toluene or ethylbenzene at 210°. 
The xylenes are more readily changed and pass into the corre. 
sponding toluic and phthalic acids. p-Cymene is still more readily 
oxidised, yielding, amongst other products, cumic, toluic, and 
terephthalic acids. The three chlorotoluenes are noticeably more 
stable than the parent substance, but, at 260°, are converted into 
the corresponding chlorobenzoic acids. Under the experimental 
conditions, all the aromatic hydrocarbons are oxidised to oxalic, 
acetic, formic, and carbonic acids to a greater or less extent. The 
intermediate formation of aldehydes is established. The mechanism 
of the oxidative process is discussed and a review is given of the 
literature on the oxidation of aromatic hydrocarbons by air or 
gaseous oxygen. The phenomena of autoxidation are of con- 
siderable importance in connexion with the use of aromatic hydro- 
carbons in internal combustion engines. The temperature of 
ignition, autoxidisability, and stability of a compound are closely 
related to one another. H. W. 


The Friedel-Crafts’ Reaction. II. Migration of Halogen 
Atoms in the Benzene Nucleus. Maurice Copisarow (T., 1921, 
119, 442—447). 


The Nitrotoluenes. VI. The Three-component System: 
o-Nitrotoluene—p-Nitrotoluene-2 : 4-Dinitrotoluene. James M. 
Bett and Epwarp B. Gorpon (J. Jnd. Eng. Chem., 1921, 13, 307— 
308).-—This system has been investigated by the methods previously 
described (A., 1920, i, 152, 153). Since two forms of o-nitrotoluene 
exist (this vol., i, 234), the system should give two diagrams, with 
this component in its stable and metastable modifications, the two 
being identical except where the o-nitrotoluene is in the solid phase; 
neither binary eutectic containing o-nitrotoluene was, however, 
found in presence of the metastable form. The ternary eutectic 
temperature, — 20-1°, corresponds with 62, 19, and 19° of o-nitro- 
toluene, m-nitrotoluene, and 2 : 4-dinitrotoluene. T. &. F. 


The Nitrotoluenes. VII. The Three-component System: 
p-Nitrotoluene — o-Nitrotoluene—2 : 4 : 6-Trinitrotoluene. 
James M. Bett and Fiercuer H. Spry (J. /nd. Eng. Chem., 1921, 
13, 308).—The three binary systems of these components (A., 1921, 
i, 152; this vol., i, 234) form no compounds, the freezing-point 
curve consisting in each case of two lines intersecting in a eutecti¢ 

oint. For the ternary system, the eutectic temperature is — 199 
and the eutectic composition 65-5, 19-5, and 15°, of o-nitrotoluent, 
p-nitrotoluene, and the trinitrotoluene respectively. T. H. P. 
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Halogenation. XX. The Replacement of Sulphonic Acid 
Groups by Halogens. Rasik La Datta and JAGADISH 
(HanDRA Buoumik (J. Amer. Chem. Soc., 1921, 43, 303—315).— 
Previous work (A., 1920, i, 157) has been extended, and it is now 
shown that the replacement of sulphonic groups in aromatic com- 
pounds by chlorine or bromine takes place generally and may 
occur with iodine under special conditions. As previously indicated, 
more halogen atoms usually enter the ring at the same time with 
the formation of higher halogen derivatives. The method may be 
used for determining the constitution of halogen derivatives pre- 
pared from known sulphonic acids. 

Groups already present in the nucleus exert a great influence 
upon the replacement, and certain general rules have been observed. 
The replacement of sulphonic acid groups by bromine takes place 
readily at ordinary temperatures in the case of compounds with 
one or more hydroxyl groups aitached to the nucleus, although if 
there are two hydroxyl groups ortho to one another oxidation often 
occurs with bromine. The presence of an amino-group similarly 
facilitates the replacement. On the other hand, the presence of 
nitro-groups retards the replacement. In the case of hydroxy- 
carboxylic acids, the sulphonic group is replaced by halogens, but 
at the same time the carboxyl group is detached and hydroxyhaloid 
derivatives are formed. This is exactly comparable with the action 
of nitrous gases under similar conditions (A., 1920, i, 158). The 
presence of halogen atoms makes the replacement difficult. Thus 
bromobenzenesulphonic acid gives with great difficulty the corre- 
sponding dibromobenzene. 

The presence of one or more alkyl groups also renders the dis- 
placement difficult, but the effect is variable. Thus in the case of 
toluenesuiphonic acid the replacement cannot be effected by chlorine, 
and only with very great difficulty by bromine. With the xylenes 
and mesitylene, the replacement of the sulphonic group is slightly 
easier. In the case of the benzenesulphonic acid group, the replace- 
ment does not take place at all. 

The detachment of the sulphonic group by halogens or nitrous 
gases takes place more easily in the case of a monosulphonic acid 
than in that of a di- or tri-sulphonic acid. In these replacements, 
instead of using free bromine, it is better to use a mixture of alkali 
bromide and bromate, as the bromine is liberated very gradually 
with simultaneous substitution, and the chances of charring and 
secondary reactions are eliminated altogether. A mixture of 
chloride and chlorate gives no better results than free chlorine itself, 
but a mixture of iodide and iodate will in some cases effect a replace- 
ment which free iodine itself fails to do. 

Numerous examples are given illustrative of this reaction 
’s applied to different types of compounds, and some new 
haloid compounds are described. o0-4-Xylenolsulphonic acid gives 
4 quantitative yield of 3 : 6-dibromo-o-4-xylenol, m. p. 106°, 
but a poor yield of a (??)-dichloro-o-4-xylenol, b. p. 232°. p-2- 
Xylenolsulphonic acid gave (!?)-dichloro-p-2-xylenol, m. p. 84°. 

W. G. 
02 
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Preparation of p-Nitrotoluene-o-sulphonic Acid from 
Cymene. S. V. HintixKka (Ann. Acad. Sci. Fennicae, 1917, [A], 
10, 1—4; from Chem. Zentr., 1921, i, 357).—In the preparation of 
nitrocymenesulphonic acid by the method of Errera (A., 189], j, 
1066), cymene is treated successively with sulphuric and _ nitric 
acids, diluted, and neutralised with barium carbonate. The mother 
liquor after the crystallisation of the barium salt of nitrocymene. 
o-sulphonic acid gives, with the required quantity of sulphuric acid, 
prisms of p-nitrotoluene-o-sulphonic acid, SO,H-C,H;Me-NO,,aq,, 
m. p. 133-5°. p-Aminotoluene-o-sulphonic acid, 

SO,H-C,H,Me-NH,,H,0, 
forms rhombohedra soluble in water. Nitrotoluenesulphonic acid 
gives, on boiling with sodium hydroxide and a suitable reducing 
agent, the well-known stilbene colours. Diaminostilbenedisul- 
phonic acid may also be obtained from it. G. W. BR. 


The Condensation of Acetylene with Benzene and its 
Derivatives in the Presence of Aluminium Chloride. Orm 
W. Cook and Vicror J. CuamBers (J. Amer. Chem. Soc., 1921, 48, 
334—340).—Contrary to the results of Varet and Vienne (A., 1886, 
806, 1375), the authors find that the normal course of the action 
of acetylene on benzene in the presence of aluminium chloride is 
the union of two molecules of benzene with one molecule of acetylene 
to form «x-diphenylethane, which in part combines with more 
acetylene to yield an anthracene derivative. 

Benzene itself yields ««-diphenylethane and 9: 10-dimethyl- 
anthracene hydride in almost equal proportions, but only a trace 
of styrene. Toluene gives as-di-p-tolylethane, 2 : 7-dimethyl- 
anthracene, and some 2:6-dimethylanthracene and _ £-methyl- 
anthracene with xylene, mesitylene, and ¥-cumene as products of 
side reactions. Chlorobenzene gives di-p-chloro-as-diphenylethane, 
C,N,Cl-CH,°CH,°C,H,Cl, b. p. 210—212°/30 mm. and 319—3821°/760 
mm., and another material not identified. Dimethylaniline gives 
a small amount of di-p-dimethylamino-as-diphenylethane. Nitro- 
benzene, phenyl acetate, phenol, methyl benzoate, and aniline 
undergo preliminary reaction or condensation with aluminium 
chloride, and do not act further. W. G. 


Additive Power of certain Styrene Derivatives. S. Rec#, 
R. van Wick, and C. WAELLE (Helv. Chim. Acta, 1921, 4, 242- 
249. Compare this vol., i, 27).—Experiments made with the 
following s-derivatives of styrene: methyl-, ethyl-, dimethyl. 
isopropyl-, isobutyl-, methyl-n-butyl-, n-hexyl-, and cyclohexyl- 
styrenes and benzylidenecyclohexane show that the capacity o 
styrene to combine with bromine is increased slightly by replace- 
ment of the methylenic hydrogen atoms by alkyl radicles, and i 
greater when two atoms than when one atom of hydrogen is replaced. 
Elongation of the direct chain of the substituting alkyl lower 
the additive power, and replacement of the direct chain by ‘ff 
branched chain appears to act in the same way. A closed-chailf 
substituent gives a greater additive capacity than the correspondil 
open-chain substituent. 
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Experiments with stilbene, o- and p-methoxystilbenes, chloro- 
and bromo-styrenes, cinnamonitrile, cinnamic acid, methyl and 
phenyl cinnamates, bromo- and phenyl-cinnamic acids, and methyl 
and phenyl phenylecinnamates show that replacement of an aliphatic 
radicle by phenyl diminishes considerably the additive power, 
whilst replacement of a phenylic hydrogen by methoxyl increases 
this power. Introduction of a halogen lowers the additive power, 
although far less so than that of a cyanogen group, the influence 
of which is approached by the influence of the carboxyl group. 
Double substitution by these depressive groups, that is, the halogens, 
cyanogen, and carboxyl, almost entirely destroys the additive 

wer. 

The alkyl derivatives of styrene employed were prepared by a 
method involving the three successive stages: (1) Action of 
benzaldehyde or phenylacetaldehyde on organo-magnesium com- 
pounds, CH,R-MgCl, giving secondary alcohols, OH*CHPh-CH,R or 
(H,Ph-CH(OH)-CH,R. (2) Treatment of the alcohol with hydrogen 
chloride at 0°, yielding the chloro-derivative, CHPhCl-CH,R or 
(H,Ph-CHCI-CH,R, and (3) treatment of the latter with pyridine 
at 125°, the styrene hydrocarbon, CHPh:CHR or CHPh:CH-CH,R, 
being thus obtained. The following are new compounds : 

§-isoButylstyrene | «-Phenyl-5-methyl-A*-pentene}, CH Ph:CH-CH,Pr*, 
isa mobile liquid with a pleasant odour, b. p. 107—109°/11 mm., 
and was prepared by way of phenylisoamylcarbinol, 

OH-CHPh-CH,-CH,Pr*, 
which is a colourless liquid, b. p. 132°/8 mm. 
a-Phenyl-8-methyl-A*-hexene, CHPhiCMe-CH,Pr*, is a mobile 
liquid, b. p. 114—116°/12 mm., D'7 0°8974, n 1°51505, with the odour 
of fir cones, and was obtained by the action of sulphuric acid on 
phenylisohexylcarbinol, OH*CHPh-CHMe-CH,Pr, which is a some- 
what oily liquid, b. p. 144—145°/13 mm., D!? 0°9574, n 1°50310. 

a-Phenyl-A*-octene, CHPh:CH+|CH,];°CHs, a liquid, b. p. 136— 
138°/13 mm., D!? 09063, » 1:50728, was obtained by the action of 
sulphuric acid on benzylhexylcarbinol, C,,H 0, which is a colourless, 
oily liquid with a faint, pleasing odour, b. p. 163—165°/13 mm., 
D" 09348, » 150151. 

8-cycloHerylstyrene, CHPh:CH-C,H,,, is a colourless liquid of 
agreeable odour, b. p. 145—147°/14 mm., D'? 0°9595, n 1°53701, 
it yields benzoic and cyclohexanecarboxylic acids when oxidised by 
means of permanganate, and was prepared by the action of sulphuric 
acid on benzyleyclohexylcarbinol, C,sHj,0, which forms crystals, 
m. p. 60°, b. p. 175—177°/18 mm. 

Benzylidenecyclohexane, CHPhiC,H,,, obtained by the action 
of sulphuric acid on phenyleyclohexylearbinol (compare Sabatier 
and Mailhe, A., 1904, i, 810), is a colourless liquid with an odour 
of aniseed, b. p. 122—123°/11 mm., D!? 0°9640, » 1:53950. 

z. m. Bs 


Preparation of Tetrahydronaphthalene. AxKTIEN GESELL- 


SCHAFT FUR ANILINFABRIKATION (D.R.P. 298541, 298553, 301275; 


from Chem. Zentr., 1921, ii, 559)—A mixture of naphthalene 
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vapour and hydrogen is passed over a mixture of nickel and copper 
oxides without employment of increased pressure; a smooth 
formation of tetrahydronaphthalene is observed at 140—150°, 
The second patent claims the use of mixtures of the oxides of 
manganese, nickel, and copper, including such as are mainly con. 
posed of the first-named. In the third patent, catalysts are cited 
in which the oxides of nickel, copper, or manganese are completely 
or partly replaced by an oxide of the rare earth metals, particularly 
thorium or cerium oxide. H.W. 


Electrolytic Reactions of Naphthalene and its Derivatives, 
I. Electrolytic Oxidation of Naphthalene. Kasuicu: Oyo 
(J. Chem. Soc. Japan, 1921, 42, 38—66).—Naphthalene is electro. 
lytically oxidised to «-naphthaquinone, with the formation of 
small quantities of phthalic acid and dark brown, resinous matter, 
in acid solution, using lead peroxide and platinum as the positive 
pole, but not in alkaline solution. The author studied the effects 
of the concentration of the acid used, the current density, the 
reaction temperature, the electric quantity, and the catalysts used 
as oxygen carriers. The presence of «-naphthol in the electrolytic 
solution was observed and a red compound, which seems to be a 
compound of «-naphthol and naphthaquinone, produced in the 
electrolytic oxidation, was obtained by steam distillation of the solu- 
tion of «naphthol. The dark brown, resinous substance contains 
phenolic hydroxyl groups and yields (a) phthalic acid and an 
insoluble black substance when fused with potassium hydroxide; 
(6) a large quantity of phthalic acid on oxidation with alkaline 
potassium permanganate; (c) ««- and $8-dinaphthyls by distillation 
with zinc dust; and (d) «-naphthaquinone, (6(-dinaphthyl-s- 
diquinone and violet-brown substances when acted on by nitric 
acid (compare Stenhouse and Groves, Annalen, 1879, 194, 206). 

K. K. 


Influence of Sodium Chloride and Sodium Sulphate on the 
Solubility in Water of Sodium (-Naphthalenesulphonate. 
W. TreRNENT Cooke (J. Soc. Chem. Ind., 1921, 40, 56).—The 
solubility of sodium @-naphthalenesulphonate has been determined 
at 25°, 30°, 40°, 50°, and 65° in solutions of sodium chloride and 
sodium sulphate respectively. The results are expressed in curves, 
which show that the solubility of the sulphonate is reduced 
almost to zero when the concentration of the sodium salt reaches 
about 10 grams in 100 grams of solution. It is shown that at 29 
the presence of the sulphonate has practically no influence on the 
solubility of sodium sulphate. J. F.8. 


Formation of Anthracene from Benzene and Ethylene. 
J. E. Zanetti and M. Kanpewu (J. Ind. Eng. Chem., 1921, 13, 
208—211).—The formation of anthracene from benzene and ethylene 
was studied, the mixture of benzene vapour and ethylene being 
passed at ordinary pressure through a quartz tube heated at 800’ 
to 1000°. The optimum temperature was found to be 925°, the 
yield of anthracene being 0°675°%, of the weight of benzene decom- 
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. Above this temperature, the formation of carbon increased 
npidly whilst that of anthracene decreased and ceased at 1000°. 
W. P. &. 


The Fluorene Series. K. Sranurross (Bull. Soc. chim., 1921, 
jv], 29, 142—152)—When 2: 7-dibromofluorene is warmed with 
iecoholic sodium hydroxide, 2: 2’ : 7 : 7’-tetrabromo-ad-bisdiphenyl- 


a me-A*y-butadiene is obtained, crystallising from aniline in red 
WwW. Mreedies, and very stable to heat and indifferent to chemical 
" Bragents. It is acted on by strong nitric acid in acetic acid solution 
tives. Min the presence of a little sulphuric acid to give what is probably 
Oxo a tetranitro-derivative. If dibromofluorene and_ 1-chloro-2 : 4- 
ectro- fj dinitrobenzene are mixed in alcoholic solution and alcoholic potass- 
on of ium hydroxide is added, a deep blue colour is obtained which 
atter, slowly fades on keeping or disappears instantly on acidifying the 
sitive Molution. It is probable that condensation takes place with the 
fects C,H,Br ae 
. the formation of the compound, &.H,Br7 CH CoH (N03) 2. Dinitro- 
used # fuorene behaves in a similar manner. It is probable that the blue 
olytic HH colour is due to a quinonoid form of the compound, a similar colour 
a raction, this time red, occurring with dibromofluorene and p-amino- 
1 the # phenol. 
solu- # There is some indication that the introduction of negative groups 
tals into the diphenylene complex of the fluorene augments the acid 
Fn character of the methylene group. W. G. 
xide; 
aline § The Binary System: Aniline—Acetic Acid. EpMuNpD ARTHUR 
ation O'Connor (T., 1921, 119, 400—403). 
Optical Investigations of the Constitution of Aromatic 
; ™ B Amines. H. Ley and G. Prermrer (Ber., 1921, 54, [B], 363—378 ; 
“4 Compare A., 1917, i, 261; 1919, ii, 178).—It has been shown pre- 
; viously that the introduction of the methyl group into certain 
the § “saturated compounds with a conjugated system has a hypso- 
ate. § Chromic effect and that this is also occasionally observed with the 
The § ‘ypical auxochromic alkoxy-groups. This behaviour, which has 
ined § “Rly been noticed previously with unsaturated systems with an 
and @ °pen chain, is now found to be exhibited by certain derivatives of 
ves, fg Lenzene and in particular by dimethylaniline after introduction of 
iced Certain groups; these ortho-substituted dimethylanilines are found 
ches § *0 be abnormal in other physical and chemical properties. 
25° f  Dimethyl-, diethyl-, dipropyl- and diamyl-anilines exhibit closely 
the — Similar absorption curves; the introduction of a methyl group into 
:. the para- or meta-position does not greatly alter the character of 
the absorption, which, however, becomes markedly different when 
ne. § the group is placed in the ortho-position. Similar observations 
13, § are recorded with the dimethylxylidines; if the ortho-positions 


ene § to the dimethylamino-group remain unoccupied, the absorption 
ing F resembles closely that of dimethylaniline, but anomalies are observed 
00° — when one or particularly when both positions are occupied by 
the  methyl-groups. o- and p-Chlorodimethylanilines and o- and 


p-methoxydimethylanilines show the same difference in behaviour, 
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which, however, is not observed with the nitrodimethylanilines, 
The peculiarity in the behaviour of the ortho-substituted compounds 
extends to the products formed with polynitro-derivatives; thus 
dimethyl-p-toluidine and dimethyl-m-toluidine yield _ blackish. 
violet and shining black derivatives with trinitrobenzene, whereas 
dimethyl-o-toluidine gives a yellowish-brown additive compound, 
The molecular refraction and dispersion of ortho-substituted 
dimethylanilines is also found to be abnormal. 

The following hypothesis is provisionally advanced in explanation 
of these observations. The benzene ring does not comprise a 
completely neutral conjugated system, but each carbon atom has a 
certain amount of residual affinity which is altered (generally 
increased) by substituents. The introduction of particularly 
reactive, unsaturated groups, such as -NMe,, increases the amount 
of the partial valency at each carbon atom, since the whole system 
is composite; the benzene complex bonds become thereby more 
active, and approximate somewhat to the olefinic bond. The 
change of state is shown in the complete alteration of the absorption 
curve of the hydrocarbon and the notable displacement of the 
absorption towards the red, as also in the increase in the refraction 
and dispersion values. Substituents in the ortho-position can 
partly neutralise the reactivity of the complex bonds, so that the 
amount of partial valency of each carbon atom is again diminished. 
Possibly, also, the increase in size of the substituents is a factor. 

The introduction of a substituent into the ortho-position in a 
primary or secondary amine does not cause the same anomalies as 
in the case of a tertiary amine. 

The following physical constants are recorded. The tertiary 
amines were prepared, when possible, by methylating the primary 
amine with methyl iodide to the quaternary iodide and conversion 
into the quaternary base by means of silver oxide and subsequent 
distillation of the base; the other tertiary amines were purified by 
treatment with acetic anhydride. The observations were made 
at 20°. Dimethylaniline, b. p. 194—194-6°/752 mm., D? 0-9563, 
Na 155189, ny 1-55869, ng 1-57654, n, 1-59333 ; dimethyl]-o-toluidine, 
b. p. 184-6—185-4°/762 mm., D® 0-9287, », 1-52032, n, 1-52548, 
ng 1-53872, n, 1-55033 (compound with trinitrobenzene, yellowish- 
brown, rhombic plates, m. p. ca. 113°); methyl-o-toluidine, b. p. 
207—208°, D” 0-9769, mn, 1-55854, n, 1-56488, ng 1-58149; di- 
methyl-m-toluidine, b. p. 211-5—212-5°/761 mm., D? 0-9410, 
M, 1-54288, n, 1-54917, ng 1-56582, n, 1-58150 (compound with 
trinitrobenzene, shining black prisms, m. p. 107—108°); dimethyl. 
p-toluidine, b. p. 209-6—210-6°, D® 0-9366, n,. 1-54022, n, 1-54603, 
ne 1-56357, n, 1-57969 (compound with trinitrobenzene, long, 
blackish-violet needles); m-2-xylidine, b. p. 215-8—216-4°/749 
mm., D*? 0-9796, nm. 1-55524, n, 1-56116, mg 1-57631, ny, 1-59026; 
m-2-dimethylxylidine, b. p. 195—196-2°/749 mm., D? 0-914/, 
M_ 150859, np 1:51310, ng 1-52488, x, 1-53649 (compound with 
trinitrobenzene, scarlet platelets, m. p. 108°); m-4-dimethylxylidine, 
b. p. 203—205°, D® 0-9164, nm. 1-51571, n, 1-52011, ng 1-53282, 
n, 1-54486 (compound with trinitrobenzene, brown platelets, m. P. 
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14); 0-4-dimethylxylidine, b. p. 231-8—232-2°, D’? 0-9386, 
4, 154190, mp 154810, mg 156425, n, 1-57996 (compound with 
initrobenzene, short, blackish-violet needles, m. p. 103°) ; o-chloro- 
dimethylaniline, b. p. 207-5—208-5°, D? 1-1067, n, 1-54722, mp 
155278, ng 1-56776, n, 1-58130 (compound with trinitrobenzene, 
large, brown plates, m. p. 110—I111"); p-chlorodimethylaniline, 
n, p. 35°5° (compound with trinitrobenzene, blackish-brown 
needles, m. p. 124°); o-nitrodimethylaniline, b. p. 154°/24 mm., 
P® 11794, ny 1-61021 (compound with trinitrobenzene, long, 
yellowish-red rhombic platelets, m. p. 112°) ; p-nitrodimethylaniline, 
m, p. 163° (compound with trinitrobenzene, yellow platelets). 
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Derivatives of p-Nitrobenzaldehyde. ALexanpER Lowy 


system ff and Cuartes G. Kina (J. Amer. Chem. Soc., 1921, 43, 625—627).— 
y more ff By the condensation of p-nitrobenzaldehyde with aromatic amines 

The Mf there were obtained :—p-Nitrobenzylidene-o-phenetidine, yellow 
mption fH plates, m. p. 81°. p-Nitrobenzylidene-p-bromoaniline, yellow needles, 
of the m. p. 160-5°. p-Nitrobenzylidene-o-toluidine, yellow plates, m. p. 


22:5°. 


action 
Mm can 


89°. p-Niirobenzylidene-p-toluidine, yellow needles, m. p. 1 
p-Nitrobenzylidene-m : 4-xylidine, yellow needles, m. p. 88-5°. 


at the  p-Nitrobenzylidene-m-nitro-p-ioluidine, yellow needles, m. p. 161°. 
ished. ff p-Nitrobenzylidene-p-nitroaniline, yellow needles, m. p. 198-5°. 
or. p-Nitrobenzylidene-m-nitroaniline, yellow needles, m. p. 152°. 
| in af 2:4:6-Tribromoaniline did not condense with the aldehyde. 
lies as The above products, in contrast to those from 2 : 4-dinitro- 
benzaldehyde, and 2: 4: 6-trinitrobenzaldehyde (A., 1920, i, 440, 
rtiary # and following abstracts) are stable towards sunlight. J. K. 
mary 
“er Derivatives of 2:4-Dinitrobenzaldehyde. II. ALexaNDER 
‘d by Lowy and Tuomas B. Downey (J. Amer. Chem. Soc., 1921, 43, 
wir 346—348. Compare A., 1920, i, 440).—Further condensation 
0563 products, as follows, are described. 2 : 4-Dinitrobenzylidene-p- 
dine bromoaniline, m. p. 162°5°; . 2: 4-dinitrobenzylidene-2 : 4: 6-tr- 
9548 bromoaniline, m. p. 185°; 2 : 4-dinitrobenzylidene-o-nitroaniline, 
vish. =. p. 1745 : 2: 4-dinitrobenzylidene-m-nitroaniline, m. p. 138°; 
+" 2: 4-dinitrobenzylidene-p-nitroaniline, m. p. 169°5°; 2 : 4-dinitro- 
“die benzylidene-o-phenetidine, m. p. 141°5°; 2 : 4-dinitrobenzylidene-o- 
410 anisidine, m. p. 140°, and 2 : 4-dinitrobenzylidene-p-anisidine, m. p. 
129°, W. G. 


603, Derivatives of 2:4: 6-Trinitrobenzaldehyde. ALEXANDER 
ong, Lowy and Emi Haroxtp Baz (J. Amer. Chem. Soc., 1921, 43, 
r 341—346).—A number of condensation products of 2 : 4 : 6-trinitro- 


26 benzaldehyde with aromatic amines are described, and in some 
47. cases the intermediate additive compounds were isolated. 

ith 2:4:6-Trinitrobenzylideneaniline, m. p. 162°, described by 
ne, Sachs and Everding (A., 1903, i, 425) was obtained in alcoholic 
8 solution, but in acetic acid solution an isomeride, m. p. 220°, was 


obtained. 


o* 
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2:4: 6-Trinitro-«-hydroxybenzyl-o-toluidine, 
C,H,(NO,).*CH(OH)-NH-C,H,Me, 
m. p. 106°; 2:4: 6-trinitrobenzylidene-o-toluidine, 
C,H,(NO,).°CH-N-C,.H,Me, 

m. p. 177°; 2:4: 6-irinitro-«-hydroxybenzyl-8-naphthylamine: 
2:4: 6-trinitrobenzylidene-B-naphthylamine, m. p. 192°; 2:4:6. 
trinitrobenzyl-x-hydroxy-«-naphthylamine ; 2: 4: 6-trinitrobenzyl. 
idene-x-naphthylamine, m. p. 242°; 2:4: 6-trinitrobenzylidene-p. 
toluidine, m. p. 179°5°; 2:4: 6-trinitrobenzylidene-m-toluiding, 
m. p. 173°5°; 2:4: 6-trinitrobenzylidene-m-4-xylidine, m. yp, 
203°; 2:4: 6-trinitrobenzylidene-p-aminoazobenzene, m. p. 189; 
2:4: 6-trinitrobenzylidene-p-aminophenol, m. p. 179°; 2:4:6. 
trinitrobenzylidene-o-aminobenzoic acid, m. p. 146°; 2: 4 : 6-trinitro. 
benzaldehydediphenylamine, m. p. 102°. 

The intermediate products were converted into the condensation 
products when heated or when treated with acetic acid. By the 
introduction of numerous modifications into the method of Sachs 
and Everding (loc. cit.) for the preparation of 2: 4 : 6-trinitro- 
benzaldehyde from trinitrotoluene the yield was quadrupled. 

W. G. 


Melting Point of Diphenylamine. Homer Rogers, W. (. 
Homes, and W. L. Linpsay (J. Ind. Eng. Chem., 1921, 13, 314— 
316).—Carefully purified diphenylamine has m. p. 53°0°, the value 
540°, generally quoted in standard reference books hence being 


erroneous. 7. H. P. 


Chloro-iodo- and Iodoso-derivatives. A. Pieroni (Gazzelta, 
1921, 51, i, 47—48).—In pyridine solution, aniline and phenyl iodo- 
dichloride interact according to the equation 3C,H,Cl,I + NH,Ph 
= 2HCl + C,H;-NCI(C,H;CIl),. The resulting compound forms 
grey, lamellar crystals of pleasant odour, recalling that of anethole, 
m. p. 56°. The residvai product of the reaction insoluble in ether 
is blackish-violet, dissolves largely in alcohol giving an intensely 
violet solution, undergoes change without fusion at about 171°, and 
contains both chlorine and iodine. a So 


Réle of Mercuric Nitrate in the ‘‘ Catalysed '’ Nitration of 
Aromatic Substances. I. Tenney L. Davis, D. E. WorRatl, 
N. L. Drake, R. W. Hetmxkamp, and A. M. Youne (J. Amer. 
Chem. Soc., 1921, 43, 594—607).—The yield of picrie acid from 
the action of nitric acid on benzene in presence of mercuric nitrate 
(Wolffenstein and Boeters, A., 1908, i, 629) is augmented to 50°) 
by weight of the benzene employed by increasing the proportion of 
nitric acid. o-Nitrophenol could not be detected among the pro- 
ducts (compare Wolffenstein and Boeters). Nitrobenzenes are not 
intermediate products, since 2 : 4-dinitrophenol may be obtained, 
unaccompanied by nitrobenzene, by the use of 10%, nitric acid, 
and beyond a certain concentration of acid, for example, 70% 
the yield of picric acid is poor. Further, mono-, di-, and tt- 
nitrobenzenes are not convertible into picric acid by nitric acid 
and mercuric nitrate. Sulphuric acid almost inhibits the formation 
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of picric acid. The reaction appears to proceed by way of a black 
intermediate product, containing mercury, which may be isolated 
from the very dark acid layer, and burns with intumescence, 
deflagrates on heating, and yields oxides of nitrogen with dinitro- 
phenol when warmed with nitric acid. In this way probably the 
hydroxyl group and at least one nitro-group are introduced simul- 
taneously. Nitrogen peroxide is the gaseous product of the reaction 
proper, but is eventually replaced by nitric oxide, due to oxidation 
of picrie acid. Toluene, chlorobenzene, and naphthalene respec- 
tively yield trinitro-m-cresol, trinitro-m-chlorophenol, and_nitro- 
naphthols under similar conditions. te 


Solubility. IV. Ammines of Salts of Picric Acid and of 
p-Dichlorobenzenesulphonic Acid. Fritz Epuraim (Ber., 1921, 
54, [B], 402—406. Compare this vol. ii, 305).—Picric acid gives 
thick, crystalline precipitates with ammines frequently even in 
very dilute solution. | Hexamminocobaltichloride, chloropent- 
amminocobaltichloride and carbonatotetramminocobaltinitrate 
give slender needles, a heavy precipitate and slender prismatic 
aggregates respectively, whereas trans-dinitrotetramminocobalti- 
chloride does not give a precipitate. The following picrates of 
ammines of uni- and bi-valent metals have been analysed: nickel 
alt, [C;H,(NO,),0],[ Ni(NH,);(H,O).], yellow, microscopic needles, 
which, at 110°, is converted into the compound, 

[CgH,(NO,),0],[ Ni(NH,);H,O] : 
copper salt, [CgH,(NO,),0],[Cu(NH,),(HO,),], thin, golden leaflets ; 
cadmium salt, [C,H,(NO,),0],[Cd(NH,),(H,O),], long, yellow 
needles ; zinc salt, [CgH,.(NO,),0].[ Zn(NH,),(H,O),|,small,egg-yellow 
needles; silver salt, [CgH,(NO,),0].[Ag(NHs).], yellow needles or 
leaflets; the barium salt is more soluble than the silver compound ; 
the magnesium, manganese, and calcium derivatives could not be 
obtained. A cobalt salt can, however, be prepared. Picrolonic 
acid gives very voluminous precipitates with cobaltiammines and 
gelatinous deposits with luteo- and purpureo-salts; the croceo-salt 
gives an amorphous precipitate after a short time. 

The salts obtained by precipitation from aqueous solution with 
sodium p-dichlorobenzenesulphonate are tetrammine derivatives. 
The following are described : nickel salt, C,,H,0,Cl,S,Ni,4NH,,2H,0, 
pale violet powder, in which the two molecules of water can be 
replaced by ammonia by treatment with a current of the latter at 
0°; copper salt, C,,.H,O,Cl,S,Cu,4NH,,2H,O, small, dark blue 
prisms ; cadmium salt, long, silky prisms; zinc salt, needles. 


H. W. 


Acyl Derivatives of p-Aminophenyl Ethers. Sociery or 
CHemicAL InpustRY IN Baste (D.R.P. 332204; from Chem. 
Zentr., 1921, ii, 648).—Acyl derivatives of p-aminophenol are 
treated with allyl haloids and an alkali. For example, p-acetyl- 
‘minophenyl allyl ether prepared from p-acetylaminophenol, forms 
‘hining platelets, m. p. 94°. p-Lactylaminophenyl allyl ether is 
prepared from -lactylaminophenol, and _ p-formyl-aminophenyl 

o* 2 
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allyl ether from p-formylaminophenol; it forms white platelets, 
m. p. 56°. G. W.R 


Aristol. G. H. Wootterr (J. Amer. Chem. Soc., 1921, 43, 
553—561).—The products of the action of one, two, and fou 
equivalents each of iodine and alkali hydroxide on thymol are 
respectively iodothymol, a gum almost completely soluble in 
alcohol, and aristol. Further, iodothymol is convertible into the 
others by treatment with suitable amounts of the reagents named. 
Ordinary aristol is a mixture of the gum (about 40%) with a faintly 
yellow product, insoluble in alcohol, mol. wt. 1940—2266, and 
resembling leuco-Lautemann’s-Red in its oxidisability to a red 
product (C,)H,,1O)n, mol. wt. 3670—4430, sparingly soluble in 
alcohol. The colour of fresh aristol is due, not to adsorbed iodine, 
but to this product, which suffers gradual reduction and liberates 
iodine from the gummy portion. Lautemann’s-Red _ similarl 
liberates iodine from iodothymol, of which an improved method of 
preparation is given. The dithymol formule for aristol (Bougault, 
J. Pharm. Chim., 1918, [vii], 12, 221; Moles and Marquina, A., 1919, 
i, 270) are improbable, since all attempts to obtain dithymol from it 
by reduction have failed. J.K. 


Urethanes of Thymol and Carvacrol. D. C. L. Snenx. 
(Amer. J. Pharm., 1921, 93, 207—222. Compare this vol., i, 239)— 
The sodium and potassium derivatives of nitrosothymol and nitroso- 
carvacrol were prepared by dissolving the nitrosophenol in the 
requisite quantity of 2-alkali solution and evaporating the solution 
under reduced pressure; they decompose when heated, but are 
stable at temperatures up to 100°. The silver derivative of nitroso- 
carvacrol was obtained by adding silver nitrate solution to the 
oxime dissolved in alkali solution. The silver derivative of nitroso- 
thymol was prepared in the same way. Benzoyl derivatives 
were made by the action of benzoyl chloride on alkali solutions ot 
the nitrosophenols; the thymol compound had m. p. 105°, the 
carvacrol compound had m. p. 85—87°. The benzoyl derivative of 
carvacrol yields an oxime, but the benzoyl derivative of thymol is 
hydrolysed to the original nitrosothymol. W. P.S. 


The Preparation of some Alkyl Derivatives of Resorcinol 
and the Relation of their Structure to Antiseptic Properties. 
Treat B. Jonnson and Freperick W. Lane (J. Amer. Chem. Soc., 
1921, 43, 348—360).—The length, or weight, of the alkyl group 
introduced into the nucleus of resorcinol has a very marked influence 
in increasing the antiseptic value of resorcinol. The ethyl, n-propyl, 
and n-butyl derivatives are respectively 5, 14, and 26 times & 
strongly germicidal as resorcinol itself, the alkyl group being 
each case in a position ortho to one hydroxyl group and para 
the other. 

In the preparation of resoreylaldehyde, the method of Dimroth 
and Zoeppritz (A., 1902, i, 293) requires modification in that the 
amount of alkali used for the hydrolysis of the Schiff base should be 
increased. Gattermann’s process (A., 1908, i, 28), modified so that 
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us hydrogen cyanide may be used, gave the best results. The 
methyl resorcinol obtained by reducing this aldehyde was apparently 
not pure, as its m. p. ranged from 70—104° according to the solvent 
yed and the number of crystallisations (compare Clemmensen, 
A., 1914, i, 271, 418). 

When zine chloride is dissolved in n-butyric acid and the solution 
warmed with resorcinol, 2:4-dihydroxyphenyl propyl ketone, 
(\H,-CO-C,H,(OH),, m. p. 69—70°, is obtained, giving an oxime 
n. p. 189—190°. On reduction, the ketone yields 2 : 4-dihydroxy- 
|-butylbenzene, b. p. 155—175°/7 mm. W. G. 


Preparation of N-Acylalkylhomopiperonylamines. E. 
Merck (D.R.P. 332474; from Chem. Zentr., 1921, ii, 648—649).— 
The potassium compound of formylhomopiperonylamine in toluene 
wlution gives with methyl iodide a quantitative yield of formyl 
nehylhomopiperonylamine, a thick strongly refracting oil, b. p. 
194°/6 mm. G. W. R. 


New Benzyl Esters Possessing an Anti-spasmodic Action. 
N. A. SHONLE and P. Q. Row (J. Amer. Chem. Soc., 1921, 43, 361— 
365)—Benzyl chloride readily reacts with the alkali salts of the 
higher fatty acids, when they are dissolved in an excess of the hot 
fatty acid to give the benzyl esters. ‘The esters may also be pre- 
pared by the interaction of benzyl alcohol and the acid chloride. 
Benzyl laurate, b. p. 209—211°/12 mm.; m. p. 8°5°; DR 0°9457; 
n#1°4812; benzyl myristate, m. p. 20°5°; b. p. 229—231°/11 mm. ; 
Dz 0°9321; n* 1°4803; benzyl palmitate, m. p. 36°0°; DS 0°9136; 
n™ 14689; benzyl stearate, m. p. 45°8°; Di 09075; n*® 1°4663; 
benzyl oleate, b. p. 237°/7 mm.; D3 0°9330; n* 1:4875; benzyl 
lactate, b. p. 128—130°/5—6 mm.; n»® 1°5252; benzyl p-amino- 
benzoate, giving a hydrochloride, m. p. 184°; benzyl m-nitrobenzoate, 
b. p. 308°/760 mm. and benzyl m-aminobenzoate and its hydrochloride 
were prepared. The benzyl esters of the higher fatty acids are 
tasteless and odourless, and have an anti-spasmodic action. They 
are more readily hydrolysed by lipase than are the benzyl esters of 
aromatic acids. W. G. 


Preparation of a Compound of Chloral with a Phenol. 
Oscak Hinssperc (D.R.P. 332678; from Chem. Zentr., 1921, ii, 
(48).—T'ri-8-chloro-«-p-acetylaminophenoxyethyl alcohol, 

NHAc-C,H,°O-CH(OH)-CCl,, 
formed by the action of chloral on p-acetylaminophenol with or 
without a solvent, is a colourless, tasteless, crystalline powder, 
m. p. about 160°; which decomposes with frothing on sudden 
heating, giving chloral vapour, and also yields chloral when boiled 
with water. It is a more energetic soporific than chloral, from 
which it differs considerably in its effects on the organism. 


G. W. R. 


Hydroxycarbinol Compounds. V. Products of the Action 
of Cyanogen and Hydrogen Chloride on Resorcinol and 
Orcinol. P. Karrer and J. Ferta (Helv. Chim. Acta, 1921, 4, 
203212. Compare A., 1920, i, 441).—Cyanogen and hydrogen 
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chloride appear to act together as the dichlorodi-imide of oxalic aciq 
NH:CCl-CCI:NH, which should be capable of reacting with 1 mol, of 
resorcinol, giving the chloroimide, CgH,(OH),*C(NH)-CCINH, and 
with 2 mols. giving the imide, CgH3(OH).-C(N H)-C(NH)-C,H,(08), 
these products being hydrolysable respectively to resorcylglyoxylic 
acid and 2:4: 2’: 4’-tetrahydroxybenzil; the latter are, indeed, 
obtained in good yields, together with other compounds which 
prove incapable of purification or identification. 

The action of cyanogen and hydrogen chloride on orcinol yields a 
yellow, crystalline precipitate, which consists principally of the 
compound C,H,(OH),-C(NH,HCl)-CCLNH, and on __ hydrolysis 
yields orcylglyoxylic acid or its anhydride, but not the tetrahydroxy. 
diketone, C,H,Me(OH),*CO-CO-C,H,Me(OH).,. ' 

The interaction of resorcinol, cyanogen, and hydrogen chloride 
in absolute ethereal solution yields a yellow, crystalline precipitate, 
consisting principally of the hydrochlorides of the two compounds 
referred to above and of the compound C,H,(OH),*C(CN):NH,HC, 
and yielding on hydrolysis: (1) A nitrogenous, chlorine-free con. 
pound, which forms hard, green crystals, m. p. 173°. (2) 2:4:2':4: 
letrahydroxybenzil, CgH,(OH),*CO-CO-C,H.(OH),, which erystallises 
in drusy aggregates of brownish-yellow crystals, m. p. 256° (! 263° 
(decomp.), and forms a diphenylhydrazone, C,,H,,0,N,, m. p. 263 
(decomp.) and a tetramethyl ether, C,,H,,0,, forming thick, columnar 
crystals, m. p. 125—126°. (3) Resorcylglyoxylic acid, m. p. 168°, 

the m. p. 193° given by Biilow and Wagner (A. 
1903, i, 647) being inaccurate ; the ammonium and 
silver salts were analysed. 

Orcylglyoxylic anhydride (annexed formule), 
m. p. 212°, is orange-yellow and in aqueous solution 
reddens Congo-blue paper. 

Orcylglyoxylic acid dimethyl ether, CgH,Me(OMe),*CO-CO,H 
[CO-CO,H : Me : (OMe), = 1: 2:4:6,] small, white crystals, m. p. 
138—139°, and gives a methyl ester, forming large, white crystals, 
m. p. 73—74°. Reduction of the acid ether by means of zinc 
dust and acetic acid yields, not dihydroxymethylmandelic acid, but 
orcinol. 7 =e 


The Reaction between Acid Haloids and Aldehydes. I. 
H. E. Frencu and Roger Apams (J. Amer. Chem. Soc., 1921, 43, 
651—659. Compare A., 1919, i, 20; this vol., i, 301).—This reactionis 
a very general one, occurring more readily and more completely with 
acid bromides than with the chlorides. It is also reversible, since 
the products, usually solid, gradually change, particularly in presence 
of zinc chloride, to a semi-solid mass very similar to the original 
product of reaction. The presence of halogen atoms or nitro-groups 
in either of the reactants retards the reaction but increases the 
stability of the products, whilst methyl and methoxyl groups have 
the opposite effect. The tendency to dissociation into their com 
ponents explains the reaction of these compounds with water, 
already described, alcohol (giving ester, aldehyde, and hydrobromi 
acid), and dry ammonia (acid amide, aldehyde, and ammoniull 
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haloid being produced). The reactions with primary aromatic and 
aliphatic amines are typified by the equations : C,H,;-CO,-CHPhBr 
4. NH,Ph = CHPhBr-NHPh + C,H;°CO,H; C,H;-CO,-CHPhBr 
+3NH,Me = C,H,-CO-NHMe + NH,MeBr + CHPh:NMe + H,0. 


‘BSecondary aliphatic amines resemble ammonia in their action, 


‘| whilst tertiary bases form additive compounds. Those with pyridine 


are crystalline and so are utilised to demonstrate that reaction has 
occurred in those cases in which the products are oils; they were 
also obtained by the addition of aldehyde to a mixture of acid 


Bhaloid and pyridine. Dibenzoylhydrobenzoin is produced by the 
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ation of zinc dust or copper powders on phenylchloromethyl 
benzoate. Potassium cyanide and hydroxide cause complete 
hydrolysis. Dibenzoyl-pp-dibromohydrobenzoin, Cy.HgBr.(CH-OBz),, 
melts at 225°. 

Condensation products (m. p. within brackets, where determined) 
are described of the following with benzaldehyde: m-nitrobenzoyl 
bromide (94—96°), p-nitrobenzoyl bromide (139—140°), 3: 5- 
dinitrobenzoyl bromide (126—127°), o-chlorobenzoyl bromide (62— 
63°), p-chlorobenzoyl bromide (110—111°), p-bromobenzoyl bromide 
(119—121°), o-bromobenzoyl bromide (80°), p-iodobenzoyl bromide 
(123 —124°), m-chlorobenzoyl bromide, anisyl bromide, o-toluoyl 
bromide, m-toluoyl bromide, 3 : 5-dinitrobenzoyl chloride (135-——136°), 
cinnamoy] chloride (80°). With o-bromobenzaldehyde : p-nitrobenz- 
oyl bromide (140—142°), 3 : 5-dinitrobenzoyl bromide (119—122°), 
p-bromobenzoyl! bromide (154—156°). With p-bromobenzaldehyde : 
p-nitrobenzoyl bromide (146°), 3 : 5-dinitrobenzoyl bromide (151— 
152°), o-bromobenzoyl bromide (102—103°), p-bromobenzoyl 
bromide (120—121°), benzoyl chloride (109—110°), 3: 5-dinitro- 
benzoyl chloride (145—146°), p-bromobenzoyl chloride (124—125°), 
cimamoyl chloride (92—93°). With cinnamaldehyde : m-nitro- 
benzoyl bromide. With anisaldehyde : p-bromobenzoyl bromide, 
cinmamoyl chloride. With piperonaldehyde : cinnamoyl chloride. 
With methylvanillin : cinnamoyl chloride. 

Condensation products were prepared from pyridine and phenyl- 
bromomethyl benzoate, C;H,N Br-CHPh-OBz, m. p. 180° (decomp.) ; 
phenylchloromethyl benzoate, C,gH,,0,NCl, m. p. 192° (decomp.) ; 
p-methoxyphenylbromomethyl p-nitrobenzoate, C,)H,,0;N,Br, 
m. p. 126—128°; phenylbromomethyl o-toluate, C,,.H,,O,NBr, 
m. p. 206° (decomp.). J. K. 


Derivatives of Anzsthesin [Ethyl p-Aminobenzoate]. 
H. Tooms and Kurt Rrrsert (Ber. Deut. pharm. Ges., 1921, 31, 
65—75)—The undermentioned derivatives of ethyl p-amino- 
benzoate, in which the hydrogen atom of the amino-group is replaced 
by various positive and negative groups, were prepared with the 
object of determining the effect of such substitution on the anes- 
thetic properties of the ester. In general the physiological action 
was much reduced by the substitution of amino-hydrogen atoms, 
and entirely disappeared with the introduction of negative groups. 
Only in the case of p-hydrazinobenzoic acid, where a second amino- 
group is substituted for a hydrogen atom, was the anesthetic 
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action at all comparable with that of anzsthesin itself. The 
following derivatives are described: ethyl p-N-allylthiocarbamid. 
benzoate, prepared by the action of allylthiocarbamide on anzsthe. 
sine, forms colourless needles, m. p. 92°, and is but a feeble 
anesthetic. thyl p-N-allylcarbamidobenzoate, prepared by the 
action of mercuric oxide on the preceding compound, forms colour. 
less leaflets, m. p. 120°, and likewise has only a very slight anzsthetic 
action. Ethyl p-8y-dibromopropylthiocarbamidobenzoate, 

CO, Et-C,H,-NH-CS-NH-CH,-CHBr-CH,Br, 
obtained by the action of bromine in chloroform solution on 
the allyl derivative, forms white needles, m. p. 146-5°, and has 
no anesthetic action. Ethyl p-8y-dibromopropylcarbamidobenzoate, 
similarly prepared from the allyl derivative, crystallises jn 
needles, m. p. 146°, and is not an anesthetic. Ethyl p-hydrazino. 
benzoate, CO,Et-C,H,-NH:NH,, prepared by the reduction of 
diazotised anzsthesin, forms white leaflets, m. p. 114°, somewhat 
soluble in warm water, and gives a soluble hydrochloride, m. p. 214 
(with decomp.). Both substances are good anesthetics. The 
hydrazine readily condenses with aldehydes, ketones, etc., and 
the following condensation products are described. Hihyl p-iso- 
propylidenehydrazinobenzoaie, CO,Et*C,H,-NH-N:CMe,, m. p. 112’, 
ethyl p-benzylidenehydrazinobenzoate, CO,Et-C,H,-NH-N:CHPh, m.p. 
160°. Ethyl p-cinnamylidenehydrazinobenzoate, 

CO,Et-C,H,-NH*N:CH-CH:CHPh, 

m. p. 156:5°. Hthyl glucosazone-pp-dibenzoate, m. p. 198°, ethyl 
acetoacetate-p-carbethoxy phenylhydrazone, yellow needles, m. p. 107°, 
which on heating at 130—140° are converted into ethyl 4-methyl- 
pyrazolone-1-benzoate, colourless needles, m. p. 145°. None of the 
above hydrazine derivatives have any anesthetic action whatever. 
Ethyl p-urethanobenzoate, CO,Et*C,H,-NH-CO,Et, was obtained 
by the action of ethyl chloroformate on anzsthesin, and formed 
colourless needles, m. p. 130-5°, with a feeble anesthetic action. 
p-Carbethoxyphenylaminoacetic acid, CO,Et-C,H,-NH-CH,°CO,H, 
prepared by the action of monochloroacetic acid on anzsthesin, 
formed glistening leaflets, m. p. 163°, and ethyl p-nitrobenzoyl-p- 
aminobenzoate, CO,Et*C,H,*NH°CO-C,H,-NO,, from anesthesin and 
p-nitrobenzoyl chloride, yellowish-white, rhombic crystals, m. p. 
211°. Neither of these negatively substituted anzsthesins had 
anesthetic properties. G. F. M. 


Tolunaphthol [f-Naphthyl p-Toluate]. G. J. Ostine 
(Zeit. finn. Apoth., 1918; from Chem. Zentr., 1921, i, 620)— 
8-Naphthyl-p-toluate, prepared from p-toluic acid and §-naphthol, 
is a white powder, m. p. 137° (from alcohol). 

Unlike 8-naphthyl benzoate, it is not resolved into its components 
by the action of pancreas infusion. G. W. R. 


Constitution of the Resin Acids of Colophony. Ap. Gri 
(Zeit. Deut. Ol. Felt-ind., 1921, 41, 49—52; from Chem. Zentr, 
1921, i, 496).—Previous investigations (Griin and Janko, Chem. 
Umschau, 26, 35) have led to the conclusion that abietic acid, 
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like pinene, contains one double bond and a bridged linking instead 
of two double bonds. On the basis of further theoretical con- 
siderations, the constitution (I) is proposed for abietic acid, which 
explains its general behaviour better than any of the previous 


CO,H CHMe, formule and 


0 CoH, > i (II.) 


f \.¢ ee 
a S \== —? tion from 
a 3 —_— Me _. : 

pinene. This 
occurs by the condensation of a molecule of «- with one of 
3.pinene, an atom of hydrogen in each molecule wandering in such 
a manner as to form a hydrocarbon, Cj9H., which is transformed 
into the acid (I) by the oxidation of a methyl to a carboxyl group. 
The behaviour of abietic acid when esterified or treated with 
halogens is readily explained on the basis of this formula. If 
such a compound is decarboxylated and dehydrated, preferably by 
being heated with acids, the carboxyl and a methyl group may be 
simultaneously eliminated in such a manner as to give a hydrocar- 
bon, C, gH, (11), which is structurally isomeric with retene. Thermal 
decomposition of abietic acid yields small amounts of retene, which 
are probably obtained by isomerisation of this hydrocarbon. The 
formula is to be regarded as an example; other acids may be 
considered to be formed by the addition of pinene molecules in a 
different manner, thus leading to a number of abietic and pimaric 
acids. It is possible that some of them are derived from camphene 
or fenchene. H. W. 


Action of Phosphoric Oxide on Salicylic Acid. ALFrons 
LanGeR (Apoth-Zeit., 1921, 36, 42; from Chem. Zentr., 1921, 
i, 569).—When salicylmetaphosphoric acid is heated with phenol 
at 150°, salol-red, described by Zimmermann (ibid., 36, 17) as 
well as the similar hydroxyphenylhydroxydiphenylcarbinols, occur 
in greater amounts than salol, which can be obtained pure by 
repeated treatment with hot sodium hydroxide solution. The 
dyes thus obtained dye wool directly. Salol-red, Cy9H,,0,, is a 
reddish-brown powder, m. p. 116—119°, soluble like phenol- 
phthalein in alkalis. The compound, C,)H,,0;, obtained with 
resorcinol is a metallic-looking powder, but crystallises in reddish- 
yellow spikelets from dilute alcohol, m. p. 209°. The compound, 
Cs.H5,0,;,3H,O, from pyrogallol forms reddish-violet platelets, m. p. 
145°. The derivative prepared with aniline (two molecules), gives 
in glacial acetic acid solution with potassium dichromate an 
acid-stable blue dye insoluble in water and alkalis. The sodium 
salt of the sulphonic acid is soluble in water and dilute alcohol. 


G. W. R. 


5-Nitro-6-hydroxy-m-toluic Acid. K. Prister (J. Amer. 
Chem. Soc., 1921, 43, 375—376).—The substance described under 
this name by Mahon (A., 1882, 1205) obtained by nitrating 
6-hydroxy-m-toluic acid at a high temperature is really dinitro- 
o-cresol 5-Nitro-6-hydroxy-m-toluic acid is readily obtained by 
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conducting the nitration with mixed acids under the usual cop. 
ditions. It crystallises from acetic acid in pale yellow needles, 
m. p. 240°, and gives a methyl ester, m. p. 103°, which on reduction 
gives methyl 5-amino-6-hydroxy-m-toluate, m. p. 141°. W. G. 


_Spectro-chemistry of cycloButane Derivatives. G. J, 
Ostiina (Finska Kemisizemfundets Medd., 1916; from Chem, 
Zentr., i, 619).—Three cyclobutane derivatives were examined 
spectrographically. Methyl pinate, C,,H Oy, b. p. 125°4—126-2°/1] 
mm., D'}* 1:0560, does not decolorise potassium permanganate in 
alkaline solution. Ethyl pinate, CygHoO,, b. p. 136—136°5°/7 mm, 
DY* 1:0174; methyl nopate, C,,H,,05, b. p. 136°/13 mm., Die 
1:0875; decolorises potassium permanganate slowly. The refrac. 
tive indices for the three compounds were found, using different 
wave-lengths. G. W. R. 


Preparation of 3:4-Dihydroxyphenylalanine. Yosni 

Suet (J. Pharm. Soc. Japan, 1921, 130—136)—Vanillin gives 
AcO’ CO0-0-C Ph its 1 

the azlactone, Meo)! jCH:C——N ° yellow needles, m. p. 


185°, by condensation with hippuric acid in the presence of acetic 
anhydride and sodium acetate; this is converted into «-benzoyl. 
amino-p-hydroxy-m-methoxycinnamic acid, white prisms, m. p. 
205°, by dissolving in 1°, sodium hydroxide and then acidifying 
with 5% sulphuric acid. By reduction with 2° sodium amalgam 
in 10% sodium hydroxide solution and saturation with carbon 
dioxide, the acid gives «-benzoylamino-p-hydroxy-m-methoxy- 
phenylpropionic acid, white leaflets, m. p. 157°, which is changed 
to 3:4-dihydroxyphenylalanine by heating with 20° hydro- 
chloric acid at 150° for eight hours in a sealed tube. Protocatechu- 
aldehyde easily condenses with hippuric acid, producing an azlac- 
tone, m. p. 130—131°, which does not, however, yield «-benzoy!- 
amino-3 : 4-dihydroxycinnamic acid, but resinous matter. 
K. K. 
Constitution of Phenolphthalein. IF. Consonno and C. 
APOosToLo (Gazzetta, 1921, 51, i, 60—64).—Oddo’s results (A., 1913, 
i, 1110; 1914, i, 601) supported, but did not definitely demonstrate, 
the accuracy of von Baeyer’s dihydroxylic benzenoid formula for 
phenolphthalein, since, if the latter possessed 
C,H,Me-N:N OH a quinonoid structure, its interaction with two 
4 Ny molecules of a diazo-salt might result in the 
ee introduction of two azo-groups into one of 
Pd the nuclei, with formation of a compound of 
— se. * the composition found by Oddo. The forma- 
CO,H 4 Na tion of such a bisazo-compound is, however, 
__/~ rendered impossible if, in place of phenol- 
O phthalein, its dichloro-derivative is treated 
with a diazo-salt such as p-tolyldiazonium 
chloride. Under these conditions there results a monoazo-derivative 
to which a quinonoid structure may be attributed. 
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Dichlorophenolphthalein, prepared by condensation of phthalic 
anhydride with o-chlorophenol, is a straw-yellow compound, 
m. p. 98°. 

»Tolylazodichlorophenolphthalein (formula on p. i, 346) forms 
minute, brownish-yellow crystals, m. p. 158°. ve 


Picrotoxin. X. Degradation of «-Picrotinic Acid, 
C,;HO0,, to the Acid, C,,H,,O,. Pau Horrmann and Max 
HaGENDORN (Arch. Pharm., 1921, 259, 7—-15).—x«-Picrotinic acid 
(Angelico, A., 1910, i, 404; Horrmann, A., 1913, i, 70) has been 
converted by Angelico (loc. cit.) by the action of boiling dilute 
sulphuric acid into picrotinketol, C,,H,,0,, which is stated to be 
oxidised by permanganate to a monobasic acid having the same 
composition. Since, however, this is impossible, the authors have 
repeated the work and find that the product of oxidation is a 
crystalline monobasic acid, C,,;H,,0,, which appears to be con- 
taminated with a small quantity of an unidentified dicarboxylic 
acid. 

a-Picrotinie acid or its methyl ester is converted by boiling 
sulphuric acid (40°) into picrotinketol, a pale yellow, viscous liquid, 
which does not show any tendency to crystallise, b. p. 225—226°/10 
mm., in 45°(, yield, considerable amounts of a substance which 
is sparingly soluble in ether and of distillation residue, m. p. about 
130°, being obtained. The ketol yields an oxime, m. p. 206° (slight 
decomp.), a semicarbazone, decomp. 226°, an acetate, m. p. 84°, 
and a phenylosazone, C,4H,,0.(-N-NHPh),, pale yellow crystals, 
m. p. 204°. It is oxidised by potassium permanganate when 
suspended in sulphuric acid (25°) to at least two neutral substances, 
one of which, C,,H,.0,, has m. p. 84°, and to a mixture of acids. 
The isolation of the acid, C,,H,,0,, slender needles, m. p. 165°, 
from the latter is accomplished by the partial precipitation of the 
neutralised solution with silver nitrate, which causes the immediate 
separation of the silver salt of the adventitious acid; the filtrate 
from the precipitate slowly deposits the salt, C,,H,,0,Ag, in colour- 
less rosettes from which the pure acid is readily isolated. H. W. 


Catalytic Hydrogenations by means of Copper. Pavur 
SaBATIER and BENNOSUKE Kusora (Compt. rend., 1921, 172, 
733—736).—Examples of the hydrogenation of certain aromatic 
aldehydes and ketones by means of copper are given. The catalyst 
is prepared by very slowly reducing tetracupric hydroxide at 200°. 
When benzaldehyde and hydrogen are passed over this catalyst 
at 350° the main reaction is C,H;-CHO + H, = C,H, + CO + H,, 
together with a slight secondary reaction, C,H,-CHO + 2H, = 
C,H;Me + H,O. The carbon monoxide is not reduced to methane. 
Under similar conditions, acetophenone is slowly converted into 
ethylbenzene, and phenyl ethyl ketone gives propylbenzene. Benz- 
oylpropanone is, however, decomposed, and the products are 
acetophenone, acetaldehyde, and ethyl alcohol, together with a little 
ethylbenzene and water as secondary products. Benzoquinone is 
hydrogenated at 300°, giving quinole. Phthalic anhydride, when 
hydrogenated, gives at first benzene and carbon monoxide, but 
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soon the reaction changes and phthalide is formed, there being an 
accessory change yielding toluene, carbon monoxide, and water, 


W. G. 


The Influence of Carbon Disulphide in the Friedel-Crafts’ 
Synthesis. P. J. MonraGne (Rec. trav. chim., 1921, 40, 247~ 
248).—In the preparation of 4-methoxybenzophenone, the action 
proceeds normally if 4-methoxybenzoyl chloride, benzene, and 
aluminium chloride are warmed together without any diluent, but 
if carbon disulphide is added as a diluent the product is a resinous 
mass with a nauseating odour from which it was possible to isolate 
but little 4-hydroxybenzophenone and 4-methoxybenzoic acid (com. 
pare Peterson, A., 1911, i, 879; Ullmann and Goldberg, A., 1902, 
i, 792). W. G. 


Salt-like Additive Products of the Carbon Double Bond with 
Acids. F. Kenrmann and Iwan Errront (Ber., 1921, 54, [B} 
417—425).—The possibility that the free partial valencies of the 
carbon double bond may enable hydrocarbons to unite with acids to 
form salts has been advanced, but subsequently discarded by von 
Baeyer. The hypothesis is now revived by the authors to account 
for the formation of two series of salts by the triphenylmethane dyes 
(A., 1918, i, 311) and for the behaviour of certain unsaturated 
ketones towards acids. Thus, distyryl ketone gives mono- and 
di-acid salts which are lemon-yellow and orange-red in colour, and 
yield different absorption spectra, so that it is necessary to assume 
that combination can occur at one double bond in addition to that 
taking place at the oxygen atom. The optical behaviour of distyry! 
ketone in contact with strong acids cannot possibly be explained 
by the basic functions of oxygen alone, since experience has shown 
that an increase in the number of molecules of acid located at a 
single point of attachment has not a marked influence on the colour 
of the monacid salts. It appeared probable that the introduction 
of a greater number of double bonds into the molecule of distyryl 
ketone would increase the number of salts obtainable, and it is 
found that dicinnamylideneacetone gives at least three differently 
coloured additive products with concentrated sulphuric acid. 

It has been shown previously that azobenzene has two points of 

j R—N———N—R 
attachment for acids ( hs we, ) one of which is 
H AcH Ac 
suppressed when a sulphonic group is introduced into the benzene 
molecule, and similar suppression must be expected to take place 
even more readily with doubly-linked oxygen and with carbon. 
Comparison of oxygen and nitrogen compounds shows that an 
extensive analogy in functions and properties exists between 
OH and NH,, O and NH, oxonium and ammonium, and, in 
particular, that the unsaturated oxcnium and azonium groups 

<cC—O—C: -C—N—C: 

( | and SN behave similarly. It may be 
Ac R_ Ae 


regarded as established that the third and fourth valencies o 
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oxygen are more pronouncedly subsidiary in character than the 
fourth and fifth valencies of nitrogen, and that the difference is one 
of degree only and not of kind. Extending these observations to 
doubly-linked carbon, the authors are drawn to the conclusion that, 
under suitable conditions, it can also function with two subsidiary 
yalencies which can cause the addition of acids with the formation 
of salts. A parallel is therefore drawn between bivalent oxygen, 
tervalent nitrogen, and quadrivalent carbon on the one hand and 
uadrivalent oxygen, quinquevalent nitrogen, and sexavalent 
carbon on the other. H. W. 


The Formation and Properties of Dithio-ketones (R,C:S‘S) 
and Dithio-ethers (R,S‘°S). I. Kuverst Gosar Nak (T., 
1921, 119, 379—385. 


Dibromoanthraquinones. M. Barrecay and J. CLAUDIN 
(Bull. Soc. Ind. Mulhouse, 1920, 86, 632—635).—There are ten 
posible dibromoanthraquinones, and that used by Graebe and 
Liebermann as the intermediate product in their classical synthesis 
ofalizarin might be assumed to be the 1 : 2-derivative, but a study of 
various dibromoanthraquinones has shown that hypothesis to be 
incorrect. 

1: 2-Dibromoanthraquinone, obtained from 2-bromo-l-amino- 
anthraquinone, forms yellow crystals, m. p. 223°, dissolves in 
sulphuric acid with an orange-yellow colour, and on dilution separates 
in pale yellow flocks; it is readily converted into alizarin by the 
action of milk of lime at 200°. 

1: 3-Dibromoanthraquinone, obtained from 2 : 4-dibromo-l-amino- 
ot 1: 3-dibromo-2-aminoanthraquinone, forms orange-yellow 
crystals, m. p. 209—210°, dissolves in sulphuric acid with a yellow 
colour, and on dilution separates in yellow flocks; it may be trans- 
formed into purpuroxanthin. 

1:4-Dibromoanthraquinone, obtained from 1 : 4-diaminoanthra- 
quinone, forms orange needles, m. p. 196°, dissolves in sulphuric 
acid with a yellow colour, and on dilution separates in orange- 
yellow flocks. When 4-bromo-l-nitroanthraquinone is reduced, 
bromine is eliminated, and 1-aminoanthraquinone is formed. 

2:3-Dibromoanthraquinone, obtained from 3-bromo-2-amino- 
anthraquinone, forms yellow needles, m. p. 281°, dissolves in 
sulphuric acid with an orange-yellow colour, and on dilution separates 
in almost white flocks. By the action of milk of lime at 200°, it is 
transformed into hystazarin, which is readily converted into alizarin 
by heating with sulphuric acid. When 2 : 3-dibromoanthraquinone 
is fused with sodium hydroxide, a reddish-violet solution reminiscent 
of sodium alizarinate is obtained, whilst hystazarin behaves in a 
te manner and cannot be regenerated from the reddish-violet 
solution. 

1: 5-Dibromoanthraquinone, golden-yellow needles, m. p. 292°, 
and 1 : 8-dibromoanthraquinone, yellow crystals, m. p. 230°, which 
are obtained by the action of bromine on the corresponding anthra- 
qunonedisulphonic acids, dissolve in sulphuric acid with an orange 
colour, and on dilution separate in white flocks. 
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2 : 7-Dibromoanthraquinone, obtained from 2 : 7-diaminoanthra. 
quinone, forms yellow spangles, m. p. 248°, dissolves in sulphuric 
acid with an orange colour, and on dilution separates in white flocks, 

The dibromoanthraquinone of Graebe and Liebermann is stated 
to be obtained by the direct bromination of anthraquinone at 
100°, or by the oxidation of tetrabromoanthracene, but the two 
products are not identical. In the former case, the product js 
shown to be 2: 7-dibromoanthraquinone, and, in the latter 2:3. 
dibromoanthraquinone. F. M. R. 


Dinitroanthraquinones. M. Barrecay and J. CLAUDIN (Bull. 
Soc. Ind. Mulhouse, 1920, 86, 628—631).—When the crude dinitra. 
tion product of anthraquinone is reduced, the whole of the 1: 5., 
almost the whole of the 1 : 8-, and a large proportion of the 2 : 6-di- 
aminoanthraquinone can be separated. The residue of diamino- 
anthraquinones has been examined by diazotisation and conversion 
into the corresponding dihydroxy-derivatives. The isomerides 
were separated, and the presence of 2: 6-, 1: 8-, 1: 6-, 1: 7-, and 
2 : 7-dihydroxyanthraquinones established. Based on these results, 
it is calculated that the dinitration of anthraquinone gives rise to 
37% 1:5-, 37% 1:8-, 42% 1:7-, 36% 1:6-, 6% 2:6-, and 
4% 2:7-dinitroanthraquinone. The missing 8-2°%, must be 
attributed, at least in part, to losses during manipulation. 

S. N. Dhar (T., 1920, 117, 1001) claimed that 1 : 2-, 1: 3-, 2:6, 
and 1: 5-dinitroanthraquinones are formed on dinitration, and 
identified these products by conversion into the corresponding 
dibromoanthraquinones. The authors have repeated Dhar’s ex- 
periments and point out that the latter neglected entirely the 
product contained in the mother liquors of nitration, which may 
be precipitated by water, m. p. 200—220° (crude), and represents 
about 22° of the total yield. In order to reproduce the exact 
conditions, the authors also discarded this portion, and the crude 
nitration product, m. p. 315—320°, was brominated. The crude 
bromination product, m. p. 215—220°, extracted with alcohol, 
yielded a soluble portion, A, and an insoluble portion, B. A was 
separated by fractional crystallisation into a product, m. p. 260°, 
sparingly soluble in alcohol, and a product, m. p. 234°, more readily 
soluble in alcohol. Dhar regarded the former as 1: 2- and the 
latter as 1:3-dibromoanthraguinone, but when these products 
are compared with 1:2- and 1:3-dibromoanthraquinone (cf. 
preceding abstract), it is clear that neither is a homonuclear dibromo- 
derivative. B is completely soluble in benzene, and is separated 
by fractional crystallisation into 1 : 5-dibromoanthraquinone, Mm. Pp. 
292°, and 1 : 8-dibromoanthraquinone, m. p. 224°. , 

The formation of a dibromoanthraquinone, m. p. above 360, 
insoluble in benzene was not observed. F. M. RB. 


Preparation of Nitrogenous Condensation Products of the 
Anthraquinone Series. Bapiscne Animin- & Sopa-Fasrik 
(D.R.P. 332013; from Chem. Zentr., 1921, ii, 559—560. 
addition to D.R.P. 329247 [this vol., i, 274]).—1-Arylaminoanthre 
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quinones Or their nuclear substitution products which contain 
ractive substituents in the ortho position to the amino-group are 
wndensed with primary aromatic amines. 1-Anilino-2-methoxy- 
athraquinone (from 1-bromo-2-methoxyanthraquinone and aniline) 
gives With aniline and potassium hydroxide a condensation product 
identical with that described in the main patent. The same sub- 
tance is prepared from 1-chloro-2’-anilinoanthraquinone (from 
|.chloroanthraquinone and o-chloroaniline). H. W. 


Phototropism in Solution. I. Bawa Karrar Sincu (J. 
4mer. Chem. Soc., 1921, 43, 333—334).—A solution of «-naphthy]l- 
aminocamphor in chloroform is colourless in the dark, but on ex- 
posure to direct sunlight becomes green within one minute. Similar 
danges are noted with chloroform solutions of m-phenylenebis- 
minocamphor or ar-tetrahydro-«-naphthylaminocamphor. In 
wery case the green colour completely vanishes when the green 
wlutions are placed in the dark for about twenty-four hours. The 
time required for transformation from colourless to coloured varies 
vith the intensity of the illumination. These facts are not in 
wcord with the theory of Senier and Shepheard (T., 1909, 95, 
144) as to phototropic transformation. In the above three cases, 
the changes may possibly be of the keto-enol type, as the corre- 
yonding imino-derivatives do not show this phototropism. 


Y 


Essential Oil of Juniperus taxifolia. YEINOSUKA SHIN- 
osaxt (J. Chem. Ind. Japan, 1921, 24, 202—208).—The oil was 
obtained by distillation of the leaves and twigs of Juniperus taxt- 
jlia, a coniferous plant indigenous to the Ogasawara Islands. 
The yield was 0-24°% of a light green oil. The chief constituents 
of the oil were mainly «-pinene (above 50% mainly /-«-pinene 
containing a small quantity of r-«-isomeride) and perhaps a bicyclic 
ferpene, an uncombined alcohol (C,,H,,O), an ester, a sesquiterpene, 
and a sesquiterpene alcohol. K. K. 


Essential Oil of Vitex trifolia. YEINOSUKA SHINOSAKI 
J. Chem. Ind. Japan, 1921, 24, 191—202).—The oil is obtained 
by the distillation of the leaves and twigs of Vitex trifolia, L. (per- 
taps Vitex ovata, Mak.), grown in the Ogasawara Islands and the 
Kanagawa Prefecture, yield 0-11—0-28%; it has a brown colour 
and a characteristic odour. The chief constituents of the oil are 
la-pinene, which does not give a solid nitrosochloride, and cam- 
phene (together 55°4); terpinyl acetate (10%), b. p. 84—86°/15 
im., D' 0-9629, nj} 1-4670, diterpene alcohol (Cy9H 3,0 or Cy9Hs,0) 
(20%), b. p. 165—167°/4 mm., D® 0-9760, 17? 1-5143, [«],, + 46° 39’, 
and saponification number after acetylation, 42-02. K. K. 


Siam Benzoin. II. Siaresionolic Acid. FRrepRIcH 
Resizer (Arch. Pharm., 1921, 259, 1—6. Compare A., 1915, 
, 431)—d-Siaresinolic acid, the investigation of which has been 
‘arried out by Zinke and Lieb (A., 1918, i, 398; 1919, i, 128) at 
the author’s request, is most conveniently prepared by treating the 
‘tude benzoin with warm aqueous sodium hydroxide (4—5%) 
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when sodium d-siaresinolate remains as a very sparingly soluble 
precipitate which can be readily purified by crystallisation from 
alcohol. The free acid has [«]%,° + 37-793 in ethyl alcoholic 
solution (96%), m. p. 260° (Zinke and Lieb give 274—275°). The 
additive compound of d-siaresinolic acid and acetic acid, 
CypH4,04,C.H,O2, 

forms rhombic crystals which suddenly lose acetic acid when 
heated to 174° and leave d-siaresinolic acid, m. p. 279°. The latter 
does not contain a methoxy-group. It does not play a part in the 
gradual discoloration suffered by the resin when preserved. Pofass. 
tum d-siaresinolate crystallises in needles which dissolve freely in 
water and alcohol. 

Zinke and Lieb have described the oxidation of d-siaresinolic 
acid by chromic and glacial acetic acids to a strongly leevorotatory, 
crystalline acid, C,,H,)0,, for which the author proposes the name 
l-prabangic acid (derived from the Luang-Prabang region, from 
which the bulk of the resin is obtained). H. W. 


Siam Benzoin. III. Properties and Constitution d 
Lubanol Benzoate. FrRiepricn REemirzer (Arch. Pharm., 192l, 
259, 60—69).—Lubanol benzoate (compare A., 1915, i, 431), 
C,,H,,0,, crystallises in plates, m. p. 728°, and contains om 
methoxy-group. It readily becomes oxidised when exposed to 
warm air, and then exhibits a series of colour changes which ar 
precisely analogous to those shown by the crude resin. It readily 
loses benzoic acid when heated at 120—140°, and on further tiv 
of temperature evolves the odour of oil of carnations and subse 
quently of guaiacol. It is optically inactive. A lengthy series 
colour reactions is given. The benzoate is very readily hydrolyse 
either in acid or alkaline solution, but the isolation of lubanol i 
the pure condition has been impossible up to the present on account 
of the great susceptibility of the substance, particularly in alkaline 
solution, to further change. The isolation and analysis of a i 
benzoate and a dibromobenzoate (compare Zinke, this vol., i, 1S) 
lead the author to the conclusion that lubanol is identical with 
coniferyl alcohol, or is closely related to this substance; the poilt 
cannot, however, be definitely decided until a crystalline specime 
of lubanol has been obtained, but the colour reactions of the benzoate 
are in complete harmony with this conception. H. W. 


Solubility of Crystalline Substances in Caoutchouce. 6 
Brunt (Atti R. Accad. Lincei, 1921, [v], 30, i, 75—80; also (on. 
Chim. Ind. Appl., 1921, 3, 51—53).—Towards various solvetls 
caoutchouc behaves rather as solvent than as solute, Admistur 
of 10°% of azobenzene with caoutchouc yields a transparent, oralg 
yellow jelly, which rapidly becomes opaque owing to depositit 
of crystalline azobenzene. Thermal analysis of the binary systel® 
formed by resin-free caoutchoue with azobenzene, naphthalet 
and p-toluidine shows that these systems exhibit normal behaviol 
the caoutchouc acts towards the crystalline constituent as # 
ordinary solvent, forming true, saturated solutions, which reat 
exhibit supercooling and supersaturation. The colloidal chara 
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of ceaoutchouc plays no part in these phenomena. The marked 
concavity towards the concentration axis of the curves connecting 
temperature and composition indicates the formation of complexes 
between the caoutchouc and the crystalline components of the 
systems. Prolonged heating of the systems produces no permanent 
alteration in the molecular state of the caoutchouc, which behaves 
quite normally when subsequently separated from the crystalline 
compounds. a. MB 


The Extraction of Tannin (Gallotannic Acid). E. KNapr 
(Chem. Zeit., 1921, 45, 239—241).—Galls are swollen with water, 
ground up and extracted with ethyl ether or ether—alcohol mixture 
for twenty to thirty minutes in a cylindrical shaker fitted with 
tubes. The extract is filtered off, and three more extractions are 
made. A clearer, brighter solution of gallotannic acid is obtained 
in this way than from dry powdered galls, and less solvent is 
required. The ether can be replaced by trichloroethylene or 
dichloroethylene with equally good results. D. W. 


4:7-Dihydroxycoumarin. K. Huco Baver and FeEtrx 
ScoopER (Arch. Pharm., 1921, 259, 53—59).—The experiments 
were undertaken with the object of examining the applicability 
of Hésch’s reaction (A., 1915, i, 820) to the esters of cyano-fatty 
acids. It is found that resorcinol condenses with ethyl cyano- 
acetate in the expected manner, but that the ketimine of ethyl 
dihydroxybenzoylacetate cannot be isolated as such owing to the 
facility with which it is hydrolysed to the corresponding acid, 
which immediately loses water with the formation of 4-imino-7- 


ilies , cl C(NH):-CH, ,. , Se 
ydroxycoumarin, OH CoHs< é 0° from which 4 : 7-dihydroxy- 
coumarin is readily prepared. 

A solution of resorcinol and ethyl cyanoacetate in dry ether is 
treated with zine chloride and dry hydrogen chloride and allowed to 
remain at the ordinary temperature for seven or eight days, when 
4imino-7-hydroxycoumarin separates as a pale red, microcrystalline 
powder, m. p. 311° (decomp.) after darkening at 309°. It is 
converted by boiling sodium hydroxide solution into 4 : 7-dihydroxy- 
coumarin, colourless, matted needles, m. p. 264° (decomp.) after 
becoming brown at 260°, the constitution of which is deduced from 
its conversion by potassium hydroxide into 2 : 4-dihydroxyaceto- 
phenone, m. p. 143°. 4: 7-Dihydroxycoumarin is transformed by 
diazomethane or methyl sulphate into 4 : 7-dimethoxycoumarin, small, 
colourless needles, m. p. 162°, and by acetic anhydride and sodium 
acetate into 4 : 7-diacetoxrycoumarin, prisms, m. p. 145-5°. 4-Anilino- 


V-hydrorycoumarin, OH-C 1 H.< — G H 


, erystallises in pale 
cor P 


brown needles, m. p. 176°. Concentrated sulphuric acid and nitric 
acid (D 1-4) transform 4:7-dihydroxycoumarin into 6 : 8(?)- 
dinitro-4 : 7-dihydroxycoumarin, pale yellow needles, which become 
brown at 190° and blacken, without melting, between 240° and 
«i. Bromine in carbon tetrachloride solution gives 8(?)-bromo- 
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4: 7-dihydroxycoumarin, shining, pale yellow leaflets, m. p. 127°, 
Reduction of 4:7-dihydroxycoumarin by zinc dust and glacial 
acetic acid or by zine and hydrogen chloride in the presence of 
alcohol leads to the formation of 7-hydroxydihydrocoumarin, almost 
colourless needles, m. p. 252° (decomp.) after darkening above 210°, 

In the preparation of 4-imino-7-hydroxycoumarin from equi. 
molecular quantities of ethyl cyanoacetate and resorcinol, practically 
half of the latter is recovered unchanged. An experiment in which 
two molecular proportions of the ester were employed yielded a 
product which was converted by sodium hydroxide into the su). 
stance, Cy»H,O,; apparently two coumarin rings have been formed, 
one from each hydroxy-group, and the substance may be formulated, 
CH:C(OH) C(OH).CH 


Preparation of Compounds of the Morphine Alkaloids with 
Derivatives of Barbituric Acid. Socrety or CHEmical 
INDUSTRY IN Baste (D.R.P. 330814; from Chem. Zentr., 1921, ii, 
604. Compare A., 1920, i, 756. An addition to D.R.P. 322335, 
A., 1920, i, 756).—In extension of the main patent, the similar 
condensation of the alkaloids of the morphine group or their deriv- 
atives with arylalkylbarbituric acids is now claimed. The following 
examples are cited: morphine-phenylethylbarbituric acid, needles, 
m. p. 250°; ethylmorphine-phenylethylbarbituric acid, from the 
components in boiling benzene, needles, m. p. 87°; codeine-phenyl- 
ethylbarbituric acid, from the components in boiling absolute alcohol, 
crystals, m. p. 80°. The substances are suitable as soporifics. 

H. W. 


An Alkaloid from Sinomenium diversifolius. Nisazvré 
IsHtwaRI (Chigai Jji Shimpé, 1920, No. 959, 1—20).—A new 
alkaloid, sinomenine, C,,H,g,NO3,H,O, white needles, m. p. 161’, 
was isolated from the hot alcoholic extract of Sinomenium diversi- 
folius (Miq.). The hydrochloride forms white prisms, m. p. 224’, 
and the picrate, yellow plates, m. p. about 140°. Its physiological 
action resembles that of quinine. K. K. 

The Action of Alkyl Nitrates on Piperidine. Davin TEwPLe. 
Ton Gipson and ALEXANDER Kititen Macsertu (T., 1921, 119, 
438—442). 

The Hydrates of Pyridine. H. Pariserte (Compt. rend. 
1921, 172, 673—676).—Although there is marked development of 
heat when pyridine and water are mixed, the author is of the 
opinion that the hydrates of pyridine as described in the literature 
do not exist as stable substances. W. G. 


Preparation of Pyridine Bases. FARBWERKE VORM. MEISTER, 
Luctus, & Brintne (Brit. Pat. 147000. An addition to 146869: 
see A., 1921, i, 52).—A considerable improvement in the yield of 
pyridine bases and an acceleration of the reaction is realised by 
heating paracetaldehyde with aqueous ammonia in presence of al 
ammonium salt such as the chloride or acetate. For example, a 
70%, yield of 2-methy]-5-ethylpyridine is obtained by heating for 


is isol 
ether 
with 

dihyc 
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127° Mi cight hours at 180° a mixture of 120 parts of paracetaldehyde, 
glacial #30 parts of 5-59, aqueous ammonia, and 20 parts of ammonium 
nce of M chloride. G. F. M. 
almost 

» 210°. § ~Preparations of Alcohols and Amino~alcohols of the Quin- 
equi- Moline Series. VEREINIGTE CHININFABRIKEN ZIMMER & Co. 
tically @(D.R.P. 330813; from Chem. Zenir., 1921, ii, 603).—Quinolyl- 
which Mketones or quinolylaminoketones are reduced in alcoholic solution 
ded a Min the presence of alkali alkoxide by metals, such as zine or alu- 
e sub. Mminium, the hydroxides of which have feebly acidic properties, 


wabling them to form salts with strong bases. The quinoline 
mcleus and the unsaturated side chain are not affected by this 
tratment, which exclusively reduces the carbonyl to the secondary 


W. ffacoholic group. The process marks a decided advance towards 
with the synthesis of quinine and its derivatives. Quininone, 
asso OMe-C,H;N-CO-C,H,,N, ; 
1 ii converted by powdered aluminium, alcohol, and sodium ethoxide 
3995" into a mixture of secondary alcohols from which pure quinine, 
a (Me-C,H;N-CH(OH)-C,H,,N, m. p. 177°, [«]i} + 158-7° in absolute 
err. ioholic solution, is separated through the sparingly soluble 
mre nrmal sulphate; quinidine, m. p. 171-5", [x]; + 249-7° in alcohol, 
: dee isolated by making the mother liquors alkaline, and extracting with 
the ether. Dihydrocinchoninone, C,H,N-CO-C,H,,N, when treated 
eng with zinc dust or powdered aluminium, gives dihydrocinchonine, 
ohol dihydrocinchonidine, and the two further theoretically possible 
aie stereoisomeric alcohols cor- 
V (L) H—C—N< a.) H—C—N< responding with the an- 
; ” H—C—OH " HO—C—H  Bexed formule. The two 
RO i former substances show 
new , il complete agreement in 
61’, Ban.) >N—-G—-H ss qy,) >N—C—H_ melting point and specific 
— H--C—OH HO—C—H rotation with the minor 
224", ' cinchona alkaloids. Neither 
gical Bthe third nor the fourth isomeride has yet been isolated from 
K. ff natural sources: the one has m. p. 126°, [2]}} + 88-5° and the 
ppp. ther m. p. 106° and [«]\} + 48° in absolute alcoholic solution. 
119, | the two new compounds are transformed by boiling dilute acetic 
acid into dihydrocinchotoxine, which passes through a bromo-imine 
”" into dihydrocinchoninone, m. p. 138°. Evaporation of an ethereal 
a solution of the product of reduction of cinchotoxine, 
the C,H,N-CO-(CH,],°C,H,.N, 


gives cinchotoxol, a pale yellow, viscous oil which becomes partly 
ws when rubbed; the reactions for quinatoxines with diazo- 
mzenesulphonic acid or with nitrobenzene containing nitrothio- 


ER, | Phen give negative results. 6-Methoxy-4-quinolyl thyl ket 

= : a its. J xy-4-quinolyl methyl ketone, 
a eG HN *COMe, is converted when boiled with alcohol, sodium 
| et oxide, and aluminium powder into 6-methoxy-4-quinolylmethyl- 
by  carbinol, m. p. 120—121°. 6-Methoxy-4-quinolylpiperidinomethyl- 


tarbinol, needles, m. p. 109°, is prepared from the corresponding 
“tone ; it is identical with the product described by Rabe, Paster- 
nak, and Kindler (A., 1917, i, 284). , H. W. 


i. 356 ABSTRACTS OF CHEMICAL PAPERS. 


The System: Picric Acid-5-Phenylacridine. Hzyz, 
Bassett and Toomas Arruur Simmons (T., 1921, 149, 416—417) 


New Nitrogenous Peroxide Compornds from Formals. 
hyde. C. von GrrsewaLp and H. Siscens (Ber., 1921, % 
[B], 492—498).—Further investigation of the action of nity. 
genous bases on formaldehyde and hydrogen peroxide indicat, 
that the mechanism can be expressed by the general scheme 

‘H , HO-CH,-O CH,-O wm 
R} 21 = 2H, I 2 i. I r 

NS + HO-CH,-0 H,O+ NSO The formule 
0.CH + ~-CH,°O0 7 +1 CH,'0 
j 2 To OOM Nm 27 ¢ oN'*C e 2 
6.cH§ CH,-0-0-CH, N< CH. ¢ and H,N:CO N< oH a 
therefore now assigned to hexamethylenetriperoxidediamine (Baeyer 
and Villiger, A., 1900, i, 626; von Girsewald, A., 1912, i, 834) and 
dimethyleneperoxidecarbamide (tetramethylenedicarbamide diper. 
oxide, von Girsewald and Siegens, A., 1915, i, 387). 

Trimethyleneperoxideazine [4-Methyleneamino-3 : 5-dihydro-1 ;2: 

© a enanes ‘ "NT NY CH, 
4-dioxazole], CH,:N NS CHO’ 
tions which are fully described in the original from formaldehyée, 
hydrazine sulphate, and hydrogen peroxide in aqueous solution; 
when dissolved in nitric acid, it gives a very unstable compoudg™N 
when treated with silver nitrate, and the substance, 

, (CH,:N,:CH,).,2HgCl,, 

with mercuric chloride. Similarly, ethylamine yields dimethyleneper. 
oxide-ethylamine [4-ethyl-3 : 5-dihydro-1 : 2 : 4-dioxazole], EWN } 
a colourless, viscous, neutral, unstable liquid. The new five-men 
bered ring is more or less readily hydrolysed by acids, givin 
formaldehyde, hydrogen peroxide, and ammonia or its derivativeyy 
The peroxides are generally almost insoluble in water and thi 
usual organic media. Their high oxidising power is only exhibitel 
after hydrolysis. They are more or less explosive, the property 
being most marked in the case of hexamethylenetriperoxidediammn 
Their stability appears to depend on the strength of the nitoy 
genous base, increasing with increase of the latter. H. W. 


Di- and Tri-phenylmethane Series. I. p-Alkylamino- 
benzophenones. JAKOB MEISENHEIMER, EUGEN VON BUDKEWI 
and Grora Kananow (Annalen, 1921, 423, 75—94).—The author 
confirm Hess’s statement (A., 1885, 783) that the product of tle 
interaction of benzoyl chloride and dimethylaniline is benzomethy! 
anilide, NMePhBz, and not dimethylaminodibenzoylbenzene, ® 
asserted by Michler and Dupertius (A., 1877, ii, 333). ‘ 

Repetition of Fischer's work (A., 1877, ii, 606; 1881, ii, 3! 
shows that no dimethylaminobenzophenone, m. p. 38—39°, exis 
(compare Neundlinger, A., 1915, i, 954); the same holds for Fischer! 
dinitrodimethylaminobenzophenone, m. p. 142°. Further, th 
action of benzoic acid on dimethyl-o-toluidine in presence of phi 
phoric oxide gives, not 4-dimethylamino-3-methylbenzophent 
(Fischer, Joc. cit.), but benzomethyl-o-toluidide, C,H,Me-NMebt 


re 


is prepared under certain conti. 
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which may also be synthesised from methyl-o-toluidine and benzoyl 
|B chloride. 
‘ A good general method for the preparation of unsymmetrical 
aminobenzophenones consists in heating together an anilide, a 
tertiary amine, and phosphoryl chloride, the imino- or amino-chloride 
thus formed condensing with the tertiary amine to the auramine- 
Blike dimethylaminobenzophenoneanil, which decomposes into aniline 
‘Band p-dimethylaminobenzophenone when heated with a dilute 
mineral acid : 
NHPhBz —> NPh:CPhCl —> NPh:CPh-C,H,-NMe,. 

In this way dimethylamino-, diethylamino-, and dimethyldiethyldi- 
amino-benzophenones have been obtained pure and in good yields. 

The method does not, however, serve for the preparation of 
4: 4’-tetramethyldiamino-3-methylbenzophenone from p-dimethyl- 


ipe-aminobenzanilide and dimethyl-o-toluidine. The slight reactivity 


of the dimethyl-o-toluidine prevents the reaction at a low tem- 


:2Bperature, whereas, if the tertiary base is heated with dimethy]l- 


.Maminobenzanilide or benzanilide and phosphoryl chloride at 80°, 
‘Bithe imino-chloride is formed but does not react with the dimethyl- 
o-toluidine. At about 160°, however, a more vigorous reaction 
occurs, methyl chloride being liberated and an amidine formed : 
NPh:CPhCl + C,H,Me-NMe, = NPh:CPh:NMe-C,H,Me + CH,Cl. 
Like other amidines, the two prepared in this way form highly 
stable, sparingly soluble nitrates. 

For the preparation of unsymmetrical tetra-alkyldiaminobenzo- 
yhenones by the above process, p-dialkylaminobenzoic acids are 
equired, two different methods for obtaining these acids being em- 
ployed : (1) p-Acetotoluidide is oxidised to pacetaminobenzoic acid, 
he latter hydrolysed to aminobenzoic acid, and this methylated 
va fey means of methyl sulphate; this is a tedious process. (2) The 

JPection of carbonyl chloride on dimethyl- (or diethyl-) aniline, which 
eadily yields large quantities of the desired acids (Michler, A., 
876, ii, 68). Preparation of dimethylaminobenzoic acid by 


iy feoxidation of p-dimethylaminobenzaldehyde is impracticable, this 


ildehyde being either unattacked or completely destroyed by the 
oxidising agents tried. The use of phosphorus pentachloride for 
onverting large amounts of the acids into their anilides yields 
products difficult to purify, the best chlorinating agent being 
arbonyl chloride (Hofmann, Zeitsch. angew. Chem., 1908, 24, 1986). 
Tetranitromethylaminobenzophenone (probably 
NO, : NO, : NMe-NO,: NO, = 3:5:4:3’), 
\Mobtained by nitration of p-dimethylaminobenzophenone in the 
old by means of fuming nitric acid, forms pale yellow crystals, 
- p. 175—175-5°. If benzomethylamide is nitrated similarly 


i, OSMbut heated finally at 60—70°, it yields tetranitromethylaniline, 


‘pm. p. 128°, but if concentrated sulphuric and nitric (2 mols.) acids 
te used, the principal product is dinitrobenzomethylanilide, 
- p. 138° (Hess, loc. cit., gave 136°). 

Benzomethyl-o-toluidide, C,;H,;ON, forms large, colourless 
tystals, m. p. 79—80°; Fischer (loc. cit.) gave m. p. 67° and Lander 
» 1903, 81, 408) m. p. 65—66°. 
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Diethylaminobenzophenone has m. p. 79—81°, which is some 
what higher than the value previously given. 
Methyl-o-toluidinophenyliminophenylmethane, 
CsH,Me-NMe-CPh:N Ph, 
forms pale yellow crystals, m. p. 95°; the hydrochloride, m. pic 
250° (decomp.) and nztrate, m. p. 207° (decomp.), were analysed, 
p-Diethylaminobenzanilide, C,,H ON, crystallises in shinin 
scales or slender needles, m. p. 122—123°. ; 
4 : 4’-Dimethyldiethyldiaminobenzophenone, m. p. 93—95°, gives 
a picrate, CygH,,ON,,C,H,;0,N5, m. p. 178-5°. 
Methyl-o-toluidinophenylimino-p-dimethylaminophenylmethane, 
C,H,Me-NMe-C(NPh)-C,H,-NMe,, 
forms colourless crystals, m. p. 132°. T. H. P. 


Di- and Tri-phenylmethane Series. II. Unsymmetrical 
Leuco-bases of the Malachite-green and Crystal-violet Series. 
JAKOB MEISENHEIMER, EUGEN VON BUDKEWICZ, GEORG Kanavyov, 
and Jutius NERESHEIMER (Annalen, 1921, 423, 95—105).—The 
unsymmetrical aminobenzophenones described in the preceding 
paper form the starting points for obtaining dissimilarly-substituted 
colouring matters of the malachite-green and crystal-violet series. 
By means of phosphoryl chloride p-dimethylaminobenzophenone 
and diethylaniline are condensed to a colouring matter which does 
not crystallise, but yields the crystalline leuco-base, 4 : 4’-dimethyl- 
diethyldiaminotriphenylmethane; the leuco-base could not be 
oxidised to the colouring matter, and the corresponding carbinol 
did not crystallise. Condensation of p-diethylaminobenzophenone 
and dimethylaniline yield the same colouring matter, tetramethyl. 
diaminodiphenylmethane being also obtained. 

p-Dimethylaminobenzophenone and dipropylaniline condense 
to a crystalline colouring matter, which yields on reduction the 
crystalline leuco-base, 4: 4’ : 4”-tetramethyldipropyltriaminotn. 
phenylmethane; the corresponding carbinol also crystallises. On 
the other hand, attempts to condense p-dimethylaminobenzo- 
phenone and dimethyl-o-toluidine to hexamethylrosaniline proved 
unsuccessful; at 100°, a very small proportion of colouring matter 
is formed, but at higher temperatures the product consists of 4 
compound which is virtually insoluble in all solvents and was not 
investigated. 

The benzhydrols, obtained by reduction of the benzophenone’, 
condense more readily than the latter with tertiary amines, leuco- 
bases then being obtained directly; various compounds have been 
prepared in this way. Bielecki and Koleniew’s statement that 
4:4’: 4”-hexamethyltriamino-5’-methyltriphenylmethane may 
obtained from dimethylaminobenzhydro! and dimethyl-o-toluidine 
(A., 1908, i, 697) is confirmed, double the yields given by these 
authors being obtained. 

4: 4’-Dimethyldiethyldiaminobenzhydrol, C,,H,,ON,, obtained 
by reducing dimethyldiethyldiaminobenzophenone by means of 
alcohol and sodium amalgam, forms colourless crystals, 0. p. 6, 
and is highly unstable, rapidly becoming green and deliquescing. 
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4: 4’-Dimethyldiethyldiaminotriphenylmethane, C,;H9N,, forms 
wow-white crystals, m. p. 65—67°, turns green in the air, and 
oms crystalline double salts with zinc, tin, and platinum chlorides. 
The carbinol base, prepared by the action of lead peroxide in hydro- 
Bihloric or acetic acid solution, is a brownish-yellow oil. 

The carbinol corresponding with malachite-green has m. p. 107— 
075°; Doebner (A., 1883, 861) gave m. p. 132° and Villiger and 
‘BXopetschni (A., 1912, i, 1030) 109—110° or 120—122°, according 
Mato the solvent used; the authors were, however, unable to confirm 
this dimorphism. 

4:4: 4”-Tetramethyldipropyltriaminotriphenylmethane, CogHggNz, 

fms colourless crystals, m. p. 98°, turns green in the air, and 
yields a blue colouring matter when oxidised with lead peroxide. 
'4:4°:4”-Tetramethyldiethyliriaminotriphenylmethane, Cy7zH3;Nz, 
aystallises in colourless needles, m. p. 14i°, and turns yellow in the 
air. 
4:4’: 4”. Dimethyldiethyldipropyliriaminotriphenylmethane,  pre- 
jared either by condensation of dimethyldiethyldiaminobenzo- 
jhenone with dipropylaniline and subsequent reduction or from 
the benzhydrol and dipropylaniline, is a yellow oil, and yields no 
cystallisable salt; the colouring matter and the carbinol also do 
not crystallise. 

4:4” - Tetramethyl-4’ - diethyliriamino-5” - methyltriphenylmethane, 
(.H3-Nz, obtained from dimethyldiethyldiaminobenzhydrol and 
dimethyl-o-toluidine, forms colourléss crystals, m. p. 132—133°. 

4-Dimethylaminophenyl-4-dimethylamino-«-naphthylphenylmethane, 
(,,H,.N,, prepared from dimethylaminobenzhydrol and dimethyl- 
«taphthylamine, forms a red, crystalline powder, sintering at 95°, 
m. p. 105°, and in organic solvents forms solutions showing blue 
fluorescence. 

When prepared by the method described by Baeyer and Villiger 
(A., 1902, i, 380), trianisylmethane is accompanied by tetra-anisyl- 
néthane, Cy;H,,(OMe),, m. p. 115—115-5°; pure trianisylmethane, 
i. p. 47-5°, erystallises well and exhibits no tendency to separate 
as an oil. T. H. P. 


Di- and Tri-phenylmethane Series. III. Attempts to 
Prepare Optically Active Leuco-bases of Triphenylmethane 
Colouring Matters. JAakos Meisennermer and Jutius Nergs- 
HEIMER (Annalen, 1921, 423, 105—118).—The authors have made 
attempts to resolve unsymmetrical leuco-bases of the triphenyl- 
methane series, containing an asymmetric carbon atom, into 
‘ptically active forms. If Rosenstiehl’s formula for triphenyl- 
methane colouring matters is accurate, such active leuco-bases 
should yield active colouring matters when oxidised ; disappearance 
of the optical activity on oxidation would, however, support the 
(uinonoid structure for the triphenylmethane colouring matters, 
although the possibility of racemisation exists. The compounds 
iivestigated consisted of (1) the «-bromocamphor-z-sulphonates of 
various leuco-bases, and (2) the quinine, brucine, and coniine salts 
of 4: 4’-dimethyldiethyldiaminotriphenylmethanesulphonic acid. 
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In no case, however, could resolution into optical antipodes hp 
achieved. The following compounds were prepared : 

4:4’: 4”-Tetramcthyldiethyltriaminotriphenylmethane dimethiodid, 
CopN,,Nal,. 4: 4'-Dimethyldiethyldiaminotriphenylmethane mong. 
methiodide, C,,H,,N.,I, colourless needles, sintering at 148°, m, D. 
153° (decomp.); dimethiodide, C,,H,,N.I, + CH 3°OH, needleg 
sintering at 178°, m. p. 188° (decomp.); the a«-bromocamphor-r. 
sulphonate, C,,H,,O,N.SBr( +-C,H,), forms pale red, nodular 
aggregates of slender needles. 4-Dimethylaminophenyl-4-dimethyl. 
amino-1-naphthylphenylmethane methiodide, C,gH3,NoI + CH,*COMe, 
shining crystals. 

Dimethyldiethyldiaminotriphenylmethanesulphonic acid, 

Cy ;Hy90,N.8, 
m. p. 225—230°; its sodium salt, + Et-OH, m. p. about 260° 
(decomp.); quinine salt, C,;H390,N.8,Co9H.sO,N>, m. p. varying 
between 225—227° and 214—216°; brucine salt, and coniin 
salt were analysed. The sodium salt of the corresponding 
carbinolsulphonic acid, obtained by oxidising the above sulphonic 
acid by means of lead peroxide, forms colourless crystals, which 
rapidly turn dark green in the air and light. The sulphonic acid of 
leuco-malachite-green, m. p. 240—245°, behaves similarly to that 
of the unsymmetrical leuco-base. T. H. P. 


Preparation of Quinolyl Ketones. Verreinicre Cui. 
FABRIKEN ZIMMER & Co. (D.R.P. 330945; from Chem. Zentr., 1921, 
ii, 603—604. An addition to D.R.P. 268830, A., 1914, i, 575)— 
The use of esters containing an N-acylated basic residue, R, in 
place of esters of the general formula R'*CH,-CO,R" with an alkyl 
R' as indicated in the first patent, is claimed. A quinolyl ketone, 
NH< GH CHER? CH-CHyCH,-CO-CN H,, is prepared by the 
condensation of ethyl N-benzoylhomocincholeuponate, 

El cree cen uke 

NBz< oy’ .cHEL CH CH,-CH,-CO,Et 
with ethyl quinoline-4-carboxylate in the presence of sodium 
ethoxide at about 80° to the oily ketonic ester, 

CH,— CH, cq. wig 

NBz< CH? -CHEt> CH-CH,°CN(CO,Et) -CO-C,H,N 

which is converted by boiling hydrochloric acid (17%) into the 
ketone, benzoic acid, carbon dioxide, and alcohol. The ketone is 
identical with dihydrocinchotoxine, since it gives the well-known 
colorations with diazobenzene-sulphonic acid and_ nitrobenzene 
containing nitrothiophen and is transformed by introduction of 
bromine and subsequent elimination of hydrogen bromide into 
dihydrocinchoninone, m. p. 138°, [«]}} +- 76°45° in absolute alcoholie 
solution (final value). H. W. 


spiro-Pyrimidines. I. cycloButane-1 : 5-spirepyrimidines. 
ArtHur W. Dox and Lester Yoper (J. Amer. Chem. Soe, 
1921, 43, 677—684)—The yield of ethyl cyclobutanedicarb- 
oxylate from trimethylene dibromide and ethyl sodiomalonate 
(Perkin, T., 1887, 51, 449) is increased to 42% by gradual addition of 
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the latter to an alcoholic solution of the dibromide at 78° kept well 
stirred. The amide, CgNjN,O., forms needles, m. p. 278°. By 
condensation of the ester with carbamide, guanidine, their deriv- 
atives, and benzamidine in presence of sodium ethoxide, etc., spiro- 
imidines are obtained. f 
cyeloBulane-1 : 5-spiro-2 : 4 : 6- triketohexahydropyrimidine, 
(,H,0,No, scales, m. p. 258°, from carbamide has a bitter taste 
resembling that of veronal; cyclobutane-1 : 5-spiro-2 : 4 : 6-trikelo- 
|-methylhexahydropyrimidine, CgH,,O3Np, plates, m. p. 170°, from 
methylearbamide; cyclobulane-1 : 5-spiro-2 : 4 : 6-triketo-1-ethyl- 
hevahydropyrimidine, CyH,,0,N., scales, m. p. 135°, from ethyl- 
carbamide; cyclobutane-1| : 5-spiro-2 : 4 : 6-triketo-1-phenylhexa- 
hydropyrimidine, Cy3;H,.0;N,, needles, m. p. 225°, from phenyl- 
carbamide ; cyclobutane-1 : 5-spiro-2 : 4 : 6-triketo-1-benzylhexahydro- 
pyrimidine, Cy4H,,0,N,, needles, m. p. 131°, from benzylcarbamide ; 
cyelobutane-1 : 5-spiro- 1 -amino-2 : 4 : 6-triketohexahydropyrimidine, 
(.H,O,N,, m. p. 262° (decomp.), from semicarbazide; cyclo- 
buiane-1 : 5-spiro-2-imino-4 : 6 - diketohexahydropyrimidine, 
(,H,O,N;, not melting at 300°, from guanidine ; cyclobutane-1 : 5- 
spiro-2-cyanimino-4 : 6-diketohexahydropyrimidine, CgH,O,N,, not 
melting at 300°, from dicyanodiamide; cyclobutane-1 : 5-spiro-2- 
thio-4 : 6-diketohexahydropyrimidine, m. p. 240°, from thiocarbamide ; 
cyclobutane - 1 : 5-spiro - 4 : 6 - diketo - 2 - phenyltetrahydropyrimidine, 
C3H,.0,.N., m. p. 263°, yellow and microcrystalline, from benz- 
amidine. J. K. 


Preparation of Nitrogenous Derivatives of Anthracene. 
BapIscHE ANILIN- & Sopa-Fasrik (D.R.P. 330572; from Chem. 
Zentr., 1921, ii, 559).—Alizarin or such derivatives of alizarin as 
contain one or more additional hydroxyl groups in heteronuclear 
substitution (with the exception of | : 2: 5 : 8-tetrahydroxyanthra- 
quinone-alizarin bordeaux) is heated at a high temperature with 
primary aromatic amines or their substitution products with or 
without the addition of stannous chloride. Alizarin, aniline, and 

stannous chloride at 170—180° yield phenyl- 
aminoceramidonine (annexed formula), shining 
needles, m. p. 203—205° ; alizarin, p-toluidine, 
and stannous chloride give a compound, m. p. 
198—199°. 1:2:6-Trihydroxyanthraquinone, 
p-toluidine, and stannouschloride yield hydroxy 
p-toluidinomethylcwramidonine, m. p. 284— 
287°. 1:2:7-Trihydroxyanthraquinone gives 
two compounds with p-toluidine and stannous 
chloride, one of which is soluble in sodium 
hydroxide solution, whereas the other is insoluble and forms dark 
crystals, m. p. above 340°. Under similar conditions, 1: 2 : 5-tri- 
hydroxyanthraquinone yields compounds, m. p. 213—215° and 
above 300°, which are readily and very sparingly soluble in acetone 
respectively. 1: 2:5: 6-Tetrahydroxyanthraquinone, p-toluidine, 
and stannous chloride give compounds, one of which has m. p- 
*48—250° and is freely soluble in acetone, in which the other 
VOL. CXX. i, p 
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dissolves very sparingly. The products, which are termed avyj. 
aminoceramidonines, are used as dyes, or as initial materials in the 
preparation of the latter. The sulphonic acids dye unmordan 
wool in red, violet, or blue shades. H. W, 


Reaction of the Formamidines. VIII. Some Thiazolidon 
Derivatives. F. B. Datns, Roy Irvin, and C. G. Harrgz (/, 
Amer. Chem. Soc., 1921, 43, 613—618. Compare A., 1916, i, 751). 
—Further illustrations are given of the reactivity in 4-thiazolidone 
of the methylene group of the complex CO-CH,°S towards benz. 
aldehyde and formamidines. The thiazolidones employed were pre. fj; 
pared by boiling di-arylthiocarbamides with chloroacetic acid in 
alcoholic solution in presence of pyridine. Acid hydrolysis of the 
products gives thiazolediones, which are therefore the chief products 
if the original condensation be performed in absence of pyridine, 
When mixed diarylthiocarbamides are employed, only one product 
results in place of the two theoretically possible. 

S—C NCH, 


2-m-7'olylimino-3-m-tolyl-4-thiazolidone, CH,<~ 
m-7'olylimino-3-m-toly Liazolidone SCO-N-CH, ! 


yellow prisms, m. p. 154—155°, from di-m-tolylthiocarbamide 
(5-benzyiidene derivative, Cy,H,ON,S, yellow needles, m. p. 175—-fF 
177°). 2-p-Tolylimino-3-p-tolyl-4-thvazolidone, C,,H,,ON,S, yellow 


prisms, m. p. 127° (hydrochloride, C,,H,gON,S,HCi, m. p. 195—205°, BA. 


decomp.; 5-benzylidene derivative, C,,H,,ON,S, yellow needles, 
m. p. 197°, hydrolysed by potassium hydroxide to 3-p-tolyl-5-benzl- 
idene-2 : 4-thiazoledione, C,,H,,0.NS, needles, m. p. 210°; 5-anilino 
methylene derivative, C,,H,,ON,S, yellow needles, m. p. 168°, by 
condensation with diphenyl formamidine; 5-8-naphthylamino- 
methylene derivative, C,,H,,O0N,S, m. p. 215°). 2-p-Bromopheny- 
imino-3-p-bromophenyl-4-thiazolidone, Cy;H,ON,Br,S, m. p. 183° 
(5-benzylidene derivative, C,.H,,ON,Br,8, yellow crystals, m. p. 
220°;  5-8-naphthylaminomethylene derivative, C,,H,,ON,Br,}, 
yellow needles, m. p. 190°). 2-p-Chlorophenylimino-3-p-chlorophenyl 
4-thiazolidone, C,;H,gON,CLS, yellow crystals, m. p. 165° (5-benzyl- 


idene derivative, Cj,H,,ON,C1S, greenish-yellow needles, m. p.—\— 


213°;  5-6-naphihylaminomethylene derivative, C,,H,,ON,5r,, 
greenish-yellow crystals, m. p. 204°). 2-Phenylimino-3-p-bromo- 
phenyl-4-thiazolidone, C,;H,,ON,BrS, prisms, m. p. 175—l76° 
(5-benzylidene derivative, Cyl 
199°). 2-Phenylimino-3-m-bromophenyl-4-thiazolidone,C, -H, ,ON,B1, 
m. p. 171° (5-benzylidene derivative, C.,H,,ON,BrS, pale yellow 
needles, m. p. 200—201°). 2-Phenylimino-3-p-chlorophenyl-4-th- 
azolidone, C,;H,,ON,CIS, prisms, m. p. 184—185° (5-anilino- 
methylene derivative, C,.H,,ON,Cl, yellow needles, m. p. 180’). 
2-m-Nitrophenylimino-3-pheny]-4-thiazolidone could not be purified JM 
for analysis, but gave a 5-benzylidene derivative, C..H,;0;\3 — 
yellow crystals, m. p. 193°. 

3-p-Bromophenyl-2 : 4-thiazoledione, C,H,O,NBrS, needles, w. P- 
130°, by hydrolysis of 2-p-bromophenyl- or 2-phenyl-imino-3-)- 
bromopheny]l-4-thiazolidone : 3-p-chlorophenyl-2 : 4-thiazoledione, 

C,H,O,NCIS, 


130N,BrS8, yellow plates, m. p. 19i—FRhe 
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Bieedles, m. p. 136—137°, were prepared from the analogous 
compounds. J. K. 


Synthesis of Dicyano-o-phenyleneguanidine from o-Phenyl- 
enediamine. Gurpo Prriizzart (Atti R. Accad. Lincei, 1921, 
y], 30, i, 39—44 ; Gazzetta, 1921, 51, 140).—It has been previously 
Bshown by Pellizzari and Gaiter (A., 1919, i, 134) that the action 
fof cyanogen bromide on phenylhydrazine results in the replacement 
sMof the three basic hydrogen atoms by three cyanogen groups, the 
-tricyanophenylhydrazine which should be formed then undergoing 
-Bintramolecular change into «f-dicyano-o-phenyleneguanidine. 
Gradual hydrolysis of the latter yields, in order, @-cyano-o-phenyl- 
eneguanidine, o-phenylene-?-guanylearbamide, and o-phenylene- 
ganidine. As regards the synthesis of these compounds from 


ine. Bo-phenylenediamine, o-phenyleneguanidine was obtained from 


cyanogen bromide and phenylenediamine (Pierron, A., 1908, i, 925) 
aud by further cyanation, Pellizzari and Gaiter (loc. cit.) introduced 
acyanogen group into the «-position, but not into the $-position. 
When, however, the first product of the hydrolysis of «$-dicyano- 
phenyleneguanidine, namely, $-cyano-o-phenyleneguanidine, is 
onverted into its sodium salt and this is treated with cyanogen 
iromide, «2-dicyano-o-phenyleneguanidine is obtained (see Pellizzari, 
A, 1919, i, 201). Sinee 8-cyano-o-phenyleneguanidine may be 
ibtained, by way of phenylenediguanide, from o-phenylenediamine, 
. [the synthesis from the latter of «8-dicyano-o-phenyleneguanidine 


ilino- §'s complete. 


From o-phenylenediamine hydrochloride and dicyanodiamide, 
liegelbauer (A., 1897, i, 142) obtained a phenylenediguanide to 
;@vhich he ascribed the formula CoH NHCENEDONE. The 
.euthor has now obtained this compound by the following series of 
reactions, which lead to a constitution different from that given hy 


liegelbauer : CHa <n): >C-NH-CN + NH, —> 
p.e—— > -NH—C INH N——C -NH:C ‘(NH 
4 19 — 
(HyN-C(NH)-NH 0+ 129 > 6 4,-N-co-NH + 24:0 — 
= A 
<p >CNH-C(NH)-NH,. This structure is confirmed by 
he ready hydrolysis of the compound to o-phenylene-8-guanyl- 
arbamide (Pellizzari and Gaiter, loc. cit.), and it is evident that the 


‘Formation of phenylenediguanide from o-phenylenediamine and 
licyanodiamide is represented by the equation NH,°C,H,-NH, + 
NNH-C(NH)-NH, = NH, + CH,<yj)>C-NH-C(NH)-NE,. 
Vhen treated with nitrous acid, this phenylenediguanide does not 
eld o-phenyl-8-guanylearbamide, but loses the elements of 
Mumonia with formation of 8-cyano-o-phenyleneguanidine in good 
ied. This new reaction of nitrous acid, in which a guanidine 
‘sidue is transformed into a cyanamide residue, renders possible 
he direct synthesis of dicyanophenyleneguanidine from o-phenyl- 
tediamine, thus: (1) o-phenylenediamine and dicyanodiamide 
pe 
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give phenylenediguanide, (2) the latter and nitrous acid gire 
8-cyanophenyleneguanidine, and (3) the potassium salt of the latte 
with cyanogen bromide yields dicyanophenyleneguanidine : 


NH,-C,Hy-NH, —> C,H,<y)>C-NH-C(NH)-NH, —> 


OH <Qq>CNH-ON > CH,<yiqyy>C-NHN, 


The product thus obtained is identical with that from phenyl. 
hydrazine and cyanogen bromide. ‘ 
o-Phenylenediguanide, obtained impure by Ziegelbauer (loc. cit) 
crystallises in shining, nacreous laminz, decomposing at 254°. Its 
other properties and its salts are described in a paper to be published 
later. ye SF 


Relations between Azoxy-derivatives and Diazo-com- 
pounds. A. ANGELI (Gazzetta, 1921, 51, i, 35—42).—The author 
has investigated the behaviour towards oxidising agents (compare A, 
1917, i, 417) of various azoxyphenols of the form C,H;*N,0-C,H,-0H. 
The para-substituted derivatives exist in two isomeric forms, 
namely, Ph-NO:N-C,H,°OH, m. p. 156°, and NPh:NO-C,H,:0H, 
m. p. 118° (compare A., 1914, i, 882), the former being identical 
with that obtained in small proportion by the action of alkalis on 
nitrosobenzene (Bamberger, A., 1900, i, 531; 1902, i, 505). 

The isomeride, m. p. 156°, is readily oxidised in alkaline solution 
by means of 2% permanganate solution in accordance with the 
equation Ph-NO‘N-C,H,°OH —> C,H,:N,-OH, the isolation of inter- 
mediate compounds, such as Ph‘NO:N-CO,H or Ph:NO:N-CO-CO,H, 
not being found possible. The isomeride, m. p. 118°, is, on the 
other hand, attacked only with difficulty by permanganate, the 
resulting solution exhibiting the reactions of isodiazo-compounds. 
This difference in the behaviour of isomeric azoxyphenols towards 
oxidising agents is similar to that observed when the corresponding 
para-halogenated isomerides are treated with either bromine or 
nitric acid; thus, the compound Ph-NO‘N-C,H,Br, exhibits great 
resistance, whereas the isomeride, NPh:NO-C,H,Br, readily under- 
goes substitution in the phenyl group by bromine or by the nitro- 
group. Application of these considerations to the two isomer 
o-hydroxyazoxybenzenes which were regarded by Bamberger 4 
stereoisomerides, indicates that these compounds are really the 
structural isomerides, Ph-NO°N-C,H,°OH, m. p. 76°, and 

NPh:NO-C,H,-OH, 
m. p. 108°, the former being the more readily oxidised by alkaline 
permanganate. 

Oxidation by means of alkaline permanganate of pp’-az0xy- 
phenol, obtainable by treating the corresponding azo-compount 
with hydrogen peroxide in acetic acid solution, yields no col 
pounds giving diazo-derivatives with $-naphthol; the resulting 
solution contains much potassium oxalate, but no indication * 
obtained of the formation of azoxydicarboxylic acid, which would 
be unstable. The oxidation of p-azophenol by means of per 
manganate yields traces of an isodiazo-compound, doubtless derived 
from the azoxy-compound originally formed. 
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These transformations show the close analogy existing between 
aromatic azoxy-derivatives and diazo-compounds, and render it 
probable that the oxidation of azoxy-compounds may be represented 
by the scheme: Ph-N,O-C,H,-OH — Ph-N,0-CO,H -> NPh:N-OH. 
“These and other similar results indicate that the differences in 
behaviour of normal and of isodiazo-compounds, which Hantzsch 
regarded as due to differences in configuration (A., 1894, i, 453) 
are explained, satisfactorily on the hypothesis of structural 
isomerism. a. a Be 


e latter 


Azopyrroles. I. R. Crusa (Gazzetia, 1921, 51, i, 49—55).— 
In azobenzene solution, benzeneazopyrrole exhibits abnormally 
high depressions of the freezing point, so that, since pyrrole forms 
wlid solutions with benzene, it appears that benzeneazopyrrole 
in its azo-form (compare Plancher and Soncini, A., 1903, i, 449) 
apparently gives solid solutions with azobenzene. As regards the 


a pyrrolene-hydrazonic form of benzeneazopyrrole, C,H,N°-N-NHPh, 
ney although the two groups, NPh and NHPh,. may be isomorphogenic, 
0H, the groups NPh and C,H,N°N are certainly not so. Similar con- 


dusions are drawn by comparison of the absorption spectra of 
the following compounds in alcoholic solution : benzeneazopyrrole, 
0, m-, and p-nitrobenzeneazopyrroles and p-nitrobenzeneazo-1- 
nethylpyrrole; for the visible portion of the spectrum, to which 
the measurements were confined, these compounds exhibit similar 
absorption curves, and since the last of the compounds is necessarily 
of azoic structure, the conclusion is drawn that the others also 
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n the & “ave this constitution. [Borris : Benzeneazopyrrole forms mono- 
the & clinic crystals, a:b: ¢ = 13622: 1: 1:0596, 8 = 83° 2’, and thus 
ands | tows no analogy in crystalline form with azobenzene, which also 


erystallises in the monoclinic system, a : b: ¢ = 2°10756 : 1 : 1°33123, 
$= 65° 34’). To the alkali salts of o- and p-nitrobenzeneazo- 
pyrrole, however, pyrrolenic constitutions must be assigned, 


vards 


riding 


e OF “ I l : 
creat addition of alcoholic potassium hydroxide to the acetone solutions 
nder- § of these compounds producing a pronounced alteration in colour 
‘itro. @ Similar to that obtained with o- and p-nitrophenylhydrazones, for 


salts of which a quinonoid structure must be assumed; with the 
meta-derivatives, the acetone solution is scarcely darkened, so that 
the proportion of meta-quinonoid salt is small, as should be the 
case in view of the difficulty of formation of meta-quinones. p- 
Nitrobenzeneazo-1-methylpyrrole, which has a fixed azoic con- 
stitution and hence cannot form the nitronic acid, does not change 
in colour on addition of alcoholic potassium hydroxide. 
p-Nitrobenzeneazopyrrole, Cy »H,O,N,, forms acicular, orange 
crystals, m. p. 148—149°, and dissolves in concentrated sulphuric 
or hydrochloric acid, giving an orange-yellow solution. The 
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ting B ™a-isomeride forms pale yellow needles, m. p. 91—92°, and, 
n is °Yen in traces, yields a lemon-yellow coloration with sulphuric 
ould & *id. The ortho-isomeride crystallises in long, orange-yellow needles, 


m. p. 121—122°, and gives an orange-yellow coloration with 
sulphuric acid. 
p-Nitrobenzeneazo-1-methylpyrrole, C,,H40.N,, forms violet scales 
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ived 
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with metallic reflection and yields an orange-yellow coloratin 
with either concentrated sulphuric or hydrochloric acid. Additig, 
of cold water to its alcoholic solution causes the separation of , 
yellow form, whilst, if hot water is added, a reddish-violet form 
separates, these two modifications being chromoisomeric forms. 
T. H. P. 


Physico-chemical Investigations on so-called Hydroxyazo. 
compounds. KE. Puxreppu and M. Gennari (Gazzetta, 192], 
51, i, 147—152).—The authors have measured, by the telephonic 
method, the molecular conductivities at 25° of the sodium ani 
potassium salts of p-hydroxyazobenzene, benzeneazo-o-, m-, and p. 
cresols, and o-, m-, and p-tolueneazophenols. ‘Trustworthy results 
have, however, been obtained only for the salts of o-toluenean. 
phenol, solutions of the other compounds in the equivalent amounts 
of alkali hydroxide solutions not being obtainable. 

The alkali salts of the hydroxyazo-compounds exhibit the pheno. 
menon of hydrolysis. The value of Ajgoy-90 for the sodium 
derivative of o-tolueneazophenol is 14°12, which is somewhat 
higher than the average, whilst for the sodium salt of benzeneazo. 
o-cresol the value of & is very low. For the potassium salts the 
values of A are about 20. T. H. P. 


Stability of Tautomeric Formaldehydephenylhydrazones. 
Nevii Vincent Srpe@wick and Exuinor KATHARINE FEwerank 
(T., 1921, 1919, 486—492). 


Reduction of Oxyhzmocyanin, and the Compound d 
Hezemocyanin with Nitric Oxide. Ci. Duirt and A. Scunziper 
(Compt. rend. Soc. Biol., 1920, 83, 1505—1507; from Chem. Zentr., 
1921, i, 453).—-The investigations were made on the blood of cray- 
fish, crab, and cuttle-fish. Here, as in the case of the snail and 
lobster, complete reduction occurs on aeration with an indifferent 
gas, also by exhaustion and heating. 

A green compound was formed with nitric oxide in the case of 
snail hemocyanin, but not in that of lobster hemocyanin. In the 
case of crayfish, the compound is formed in small quantities by 
long passage of the gas. Larger quantities are formed in the case 
of the cuttle-fish. Preparations from snail hemocyanin gradually 
assumed a more or less yellow colour. G. W. ft. 


A Method of Purifying certain kinds of Proteins. ADA 
M. Fretp (J. Amer. Chem. Soc., 1921, 43, 667—668).—The pro- 
teins are recognised to possess amphoteric properties (Michaels, 
A., 1910, i, 646; Loeb, A., 1919, i, 295). Hence any protein with 
isoelectric point at a hydrogen-ion concentration greater than that 
of water will lose any combined basic elements when dialysed for 4 
sufficient length of time against dilute acid, and the resulting 
acid—protein compound can then be completely converted into 
protein by dialysis against water. Gelatin purified by this pro 
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edure forms an opaque, white jelly, free from ash. Similarly, 
oteins with isoelectric points less than that of water in respect 
f hydrogen ions may be successively treated with dilute alkali 


and water. J. K. 


Ion Series and the Physical Properties of Proteins. 

Action of Salts in Low Concentration. Jacques Lozs (/. 
Gen. Physiol., 1921, 3, 391—414).—The Hofmeister series, which 
arranges ions according to their lyotropic effect (for example, on 
the swelling, osmotic pressure, and viscosity of gelatin), “is the 
result of an error due to the failure to notice the influence of the 
addition of a salt upon the hydrogen-ion concentration of the protein 
lution. As a consequence of this failure, effects caused by a 
variation in the hydrogen-ion concentration of this solution were 
eroneously attributed to differences in the nature of the ions.” 
The relative depressing effect of the ions on swelling, osmotic 
pressure, and viscosity is a function only of the valency and 
ign. Ions of the same charge and valency have practically the 
same depressing effect on gelatin solutions of the same P,. With 
inrease in the ionic valency the effect increases rapidly. With 
solutions stronger than J//16 it is unsafe to draw conclusions 
concerning the specific effects of the ions, since at that concen- 
tration the values of these properties are near the minimum char- 
acteristic of the isoelectric point. 

The experiments relate to hydrochloric acid, sodium, potassium, 
calcium, and lanthanum chlorides, potassium hydroxide, and 
sodium ferrocyanide, acetate, oxalate, and sulphate, and sodium 
dihydrogen phosphate, and chiefly to their effect on the viscosity 
of gelatin (compare the following abstract for references). 


Chemical and Physical Behaviour of Casein Solutions. 
Jacques Lors (J. Gen. Physiol., 1921, 3, 547—555).—It is found 
that chemically equivalent amounts of hydrochloric and phos- 
phoric acids, potassium, sodium, calcium, and barium hydroxides 
are required to bring 1°% solutions of isoelectric casein to the same 
P,. Casein apparently therefore combines with these acids and 
bases in molecular proportions, to give definite chemical compounds. 

Determinations of the osmotic pressure and viscosity, in relation 
to the P;,, of solutions of these casein salts were carried out; the 
curves thus obtained are almost identical in the case of the chloride 
and phosphate; the curves for sodium and potassium caseinate 
are identical, as are also those for calcium and barium caseinate ; 
there is, however, a considerable difference in the height of the 
curves for the salts with univalent and bivalent kations. 

It is concluded therefore that it is the valency and not the nature of 
the combining ion which determines the effect on the physical 
Properties of casein solutions. These results bear out those pre- 
viously obtained with regard to egg-albumin and gelatin (compare 
A., 1918, i, 318, 510; 1919, i, 295, 296, 418; ii, 14; 1920, i, 104, 
894; this vol., i, 136). C. BR. H. 


p* 
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The Colloidal Behaviour of Proteins. Jacques Lozp (J, 
Gen. Physiol., 1921, 3, 557—564).—Previous theories to account 
for the depressant effect of neutral salts on the physical properties 
of solutions of protein-acid salts are briefly discussed. It is sug. 
gested that the explanation may be found in the Donnan equilibriuy 
(T., 1911, 99, 1554; 1919, 115, 1313). Experiments are described 
in which gelatin chloride solutions (Py 3°5) containing varying 
concentrations of sodium nitrate, in collodion bags, were placed 
in aqueous hydrochloric acid solutions (Py, 3°0) containing similar 
concentrations of sodium nitrate. It was found that increasing 
concentrations of the neutral salt depressed the potential differ. 
ence between the two solutions in the same proportion in 
which it depressed the osmotic pressure of the gelatin chloride 
solution. 

The observed values of the potential difference agree with those 
calculated from Nernst’s formula, assuming the effect to be due to 
differences in P,,. 

Similar results were obtained with regard to the swelling pheno. 
mena of gelatin. 

A close resemblance was observed between the curves representing 
osmotic pressure and potential difference as functions of the Py in 
the case of gelatin chloride, sulphate, phosphate, and oxalate. In 
all these cases the observed values of the potential difference 
agreed fairly well with those calculated from the Nernst formu 
(compare A., 1920, ii, 14, 234, 358, 476, 477, 602). C. R. i. 


Amylase; its Estimation and the Mechanism of its Action. 
L. Amparp (Bull. Soc. Chim. Biol., 1921, 3, 51—65).—Crudk 
powdered starch removes amylase from solution and keeps it 
fixed, in spite of repeated washing by the centrifuge. On the 
other hand, it gives up the ferment promptly to filtered starch a 
glycogen solutions containing neutral salt; the latter process the 
author terms “ défixation.” It furnishes (1) a convenient method 
for estimating amylase (in saliva, blood, urine, etc.), and (2) im: 
portant light on the theory of its action. It is shown that the 
whole (96—100°) of the ferment in a solution can be removed by 
starch powder; for purposes of estimation, the solid starch—ferment 
complex is mixed with filtered starch solution containing sodium 
chloride (to allow of defixation) and a phosphate mixture (to ensure 
the optimum P,, 6-60 for the action of the ferment). The mixture 
is kept at 35° for a time, until not more than one-tenth of the 
starch has been hydrolysed ; during this initia! phase of the reaction 
the amount of sugar formed is proportional to the time (thats 
the rate of the reaction is constant). The ferment action is thet 
stopped by addition of enough sodium hydroxide to overcome the 
buffer action of the phosphate, and the maltose formed is estimatel 
by a modification of Bertrand’s process (this vol., ii, 220). The 
method is evidently very accurate. 

As regards the theoretical aspect, the author could not establs! 
whether solid starch requires salt for the fixation of amyl 
because it could not be washed free from salt; salt added to washe 
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starch increased the fixation by 1-5% only. The addition of salt, 
jevulose, sucrose, maltose, glycerol, or inulin to the wash water 
makes no difference; the amylase remains fixed. Ferric and 
aluminium hydroxide alone simulate the action of glycogen and 
starch solutions by reducing the activity of the starch powder-— 
amylase complex, but apparently not by removing any amylase ; 
rather by forming a complex with the starch which partly inhibits 
the action of the ferment. Salt-free glycogen “defixes”’ only 
4°, but on addition of salt 98%. The change of P; from 6-60 to 
5-0, or to 8-04, had no effect on defixation, but caused in either 
case a fall of 40° in the hydrolysis. Of this 40% only 2-5% is 
due to destruction of the enzyme; the decreased hydrolysis is 
almost entirely due to a slower rate of enzyme action. 

These results confirm the hypothesis of Henri (A., 1906, ii, 13; 
compare also, for example, Bierry and Giaja, A., 1906, ii, 780), 
that ferment action is preceded by the formation of a complex 
with the substrate, which formation requires the presence of electro- 
lytes. The author does not, however, confirm the dependence of 
adsorption on hydrogen-ion concentration. The phenomenon, first 
observed by Duclaux, that an increase in the concentration of a 
starch solution beyond about 1% does not increase the rate of 
hydrolysis seems to depend on the fact that at such a concentration 
practically all the ferment (98°) is already fixed and employed in 
hydrolysis. G. B. 


Activity of Phytase as Determined by the Specific Con- 
ductivity of Phytin-Phytase Solutions. F. A. Cotzatz and 
C.H. Battey (J. /nd. Eng. Chem., 1921, 13, 317—318).—The change 
in the specific electrical conductivity of an aqueous solution con- 
taining phytin and phytase furnishes a convenient measure of the 
progress of the hydrolysis of the phytin. The phytase prepared 
from wheat bran appears to effect the most complete hydrolysis 
of the phytin at about 55°, although at 60° the action is more 
rapid during the first fifteen minutes. a> Me 


Chemistry of Enzymes. Tu. Bokorny (Allgem. Brau. Hopfen- 
zelt., 1920, 705—706, 713—714; from Chem. Zentr., 1921, i, 372).— 
From the fact that enzymes evolve nitrogen with nitrous acid, 
their amino-character is argued. The effect of nitrous, sulphurous, 
and sulphuric acids on emulsin was studied. Sulphurous acid was 
not more fatal to emulsin than sulphuric acid, although on living 
cells it is more so, presumably on account of its action on the 
aldehyde groups of the protein molecule. From this, the absence 
of aldehyde groups from enzymes is argued. 

Working on yeast, it was found possible to kill yeast-cells by 
means of sulphuric acid, formaldehyde, and mercuric chloride 
without inhibiting the activity of zymase. Dextrose, although 
directly fermentable, does not ferment more rapidly than sucrose 
or maltose. It is suggested that monose sugars obtained by the 
resolution of the higher sugars are more rapidly attacked by zymase 
When in the nascent state. G. W. R. 
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Production of Compounds containing Arsenic as a Centre 
of Optical Activity. Grorcr JosEpH Burrows and Evstacg 
EBENEZER TURNER (T., 1921, 119, 426—437). 


Indirect Reduction of 3-Amino-4-hydroxyphenylarsinic 
Acid to Salvarsan. Watrer G. CHRISTIANSEN (J. Amer. Chem, 
Soc., 1921, 43, 370—375. Compare this vol., i, 70).—3-Amino-4. 
hydroxyphenylarsinic acid is reduced in hydrochloric acid solution 
to 3-amino-4-hydroxyphenylarsenious oxide hydrochloride by 
means of hydriodic acid and sulphur dioxide. The excess of 
sulphur dioxide is removed by aeration, and the liquid further 
reduced by hypophosphorous acid (loc. cit.), the salvarsan being 
precipitated as its dihydrochloride by pouring the liquid into 
hydrochloric acid diluted with an equal volume of water. This 
product is readily soluble in water and of low toxicity. 

If the solution from the first reduction is boiled, instead of aerated 
as above, to expel the sulphur dioxide and then reduced with 
hypophosphorous acid, the product is salvarsan polyarsenide. 
When 3-amino-4-hydroxyphenylarsenious oxide is boiled in hydn- 
chloric acid, o-aminophenol is the final product, an intermediate 
product being 3:3’-diamino-4: 4’-dihydroxydiphenylarsenious 
oxide. W. G. 


Arsenical Compounds Related to Salvarsan. Gerorce W. 
Ratiziss and JosepH L. Gavron (J. Amer. Chem. Soc., 1921, 48, 
582—585).—An account of the preparation and properties of 
compounds closely related to arsphenamine (salvarsan), which 
possibly may be present in it as impurities and give rise to the 
undesirable symptoms which sometimes follow its administration. 
3-Acetylamino-4-hydroxyphenylarsinic acid, CgH0;NAs, gives 
3 : 3’-diacetylamino-4 : 4’-dihydroxyarsenobenzene, C, gH ,gN,0,As», 00 
reduction. Similarly, 3: 5-diacetylamino-4-hydroxyphenylarsinic 
acid, C9H,,N,0,As, gives 3:3’: 5: 5’-tetracetylamino-4: 4-d- 
hydroxyarsenobenzene, CygHy,0,N,As,. 3:5: 3’ : 5’-Tetramino-4 
4’-dihydroxyarsenobenzene tetrahydrochloride exists in two forms, 
one easily soluble, the other sparingly so, in methyl alcohol. The 
stabilities of phenylarsinic acids and arsenobenzenes diminish, and 
the solubilities of the corresponding hydrochlorides increase, with 
the number of amino-groups introduced. K. 


Halogen United to Ring Carbon and its Replacement by 
Other Substituents. III. Preparation of Arsinic and Sul- 
phonic Acids. Kari W. Rosenmunp (Ber., 1921, 54, [5} 
438—440. Compare A., 1920, i, 44; this vol., i, 103).—Phenyl- 
arsinic acid is obtained in small yield when bromobenzene, normél 
potassium arsenite, water, and copper sulphate are heated # 
180—200°. Similarly, potassium o0-bromobenzoate _ potassilll 
arsenite, copper powder, and aqueous alcohol at about 90° givt 
o-carboxyphenylarsinic acid, CO,H-C,H,-AsO(OH),. 

[With E. Srruck.}—Benzenesulphonic acid is prepared from 
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bromobenzene, sodium sulphite, and copper sulphate in the presence 
of water at 180° and subsequently at 200°. Similarly p-bromo- 
toluene gives toluene-p-sulphonic acid. Sodium o-bromobenzoate 
and sodium sulphite, in like manner, yield o-sulphobenzoic acid 
at 120—130° or when boiled under reflux. m-Sulphobenzoic acid 
is prepared from m-bromobenzoic acid at 170—180°. H. W. 


Cyclic Arsenic Compounds of the Aromatic Series. HEIN- 
nich WIELAND and WILHELM RHEINHFEIMER (Annalen, 1921, 423, 
|—38).—Phenarsazine chloride (annexed formula), prepared by 

AsC] the action of arsenic trichloride on diphenyl- 
/\S \/Z\ amine, exhibits marked chemical similarity 
| | | | to diphenylarsenious chloride, from which it 
\/\nH- AN / differs only by the NH-— bridge. By alkalis, 

e it is converted into the corresponding oxide, 

HAs )20, and by sodium methoxide into the methyl 

6 / 
ether, NH(C,H,)o2As‘OMe; the acetate and sulphide may be 
obtained by treating the oxide with acetic acid and hydrogen 
sulphide respectively. All these compounds give phenarsazine 
chloride again when treated with hydrochloric acid. By the action 
of mild oxidising agents, such as hydrogen peroxide in glacial 
acetic acid, phenarsazine chloride and its derivatives with tervalent 
arsenic yield phenarsazinic acid, NH:(C,H,),:AsO-OH. With the 
exception of the sulphide, the above derivatives are colourless, 
but the chloride itself is intensely yellow. The properties of the 
chloride are, however, those, not of a quinonoid salt-like compound, 
but of an arsine chloride; thus, as dust or vapour, the compound 
exhibits the irritating effect of diphenylarsenious chloride. N- 
Methylphenarsazine chloride, obtained in very small yield from 
diphenylmethylamine and arsenic trichloride, is also intensely 
yellow, the colour being regarded as due to intramolecular reciprocal 
influence between the AsCl- and NH- groups. 

The chloride does not lose hydrogen chloride when treated with 
tither pyridine or dimethylamine, but sublimation in a vacuum of 
the amino-derivative or of the oxide, or removal of the elements 
of methyl alcohol from the methyl ether (see above) by passage of 
dry carbon dioxide through its diphenylmethylamine solution, 


yields phenarsazine, CH <A >C Hy which is an orange-yellow 


compound and forms solutions which become decolorised almost 
mmediately in the air; towards oxygen phenarsazine is stable, 
the decolorisation being effected by atmospheric moisture, which 
brings about conversion into the oxide, [NH:(C,H,),:As],0. Phenyl- 
arsazine is a highly reactive compound and unites with great rapidity 
with 1 mol. of an alcohol, phenol, acetic acid, amine, or hydrogen 
chloride, the reactions, excepting that with hydrogen chloride, being 
reversible, so that, when the colourless solution of one of the com- 
pounds in an indifferent solvent of high boiling point is heated it 
becomes intensely orange-yellow, whilst when shaken at a lower 
temperature in contact with moist air it undergoes almost instant 
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decolorisation. The readiness with which phenarsazine forms 
additive compounds is regarded as a consequence of the slight 
tendency of arsenic to form part of a quinonoid system, this acting 
against the formation of a double linking between arsenic and 
carbon ; arsenomethines with the group *As:C- in place of the group 
*N:C of the azomethines are as yet unknown. 

Careful treatment of phenarsazine chloride in acetic acid with 
fuming nitric acid yields o- and especially p-nitrophenarsazine 
chlorides, together with the pp’-dinitro-compound; oxidation of 
these products by means of hydrogen peroxide yields the corre. 
sponding nitrophenarsazinic acids, which are obtainable also by 
nitration of phenarsazinic acid, the ortho-derivative being formed 
in the larger proportion. 

p-Nitrophenarsazinic acid forms two series of salts: (1) mono. 
basic, yellow salts, which are simple arsenates, and (2) cherry-red, 
dibasic salts with a bronze-like lustre; these are undoubtedly 
quinonoid and must be regarded as aci-nitro-salts, 


CoH, <ASO(ON®) > CgHy:NO-ONa. 


Fresh support is thus furnished for the view that p-nitrodiphenyl- 
amine derivatives are capable of forming quinonoid salts (compare 
Wieland and Roth, A., 1920, i, 304). o-Nitrophenarsazinic acid 
forms no quinonoid salts. 

By means of ferrous hydroxide the nitro-acids may be converted 
into the corresponding amino-acids, the quinquevalent arsenic 
remaining almost completely intact. The amino-acids are colourless, 
crystalline compounds of amphoteric character and may be readily 
isolated by means of their hydrochlorides. Like p-aminodiphenyl- 
amine, p-aminophenarsazinic acid yields a sparingly soluble 
emeraldin-like colouring matter when oxidised in acid solution; in 
aqueous solution its sodium salt is oxidised by silver oxide to the 
simple quinonedi-imine. 

m-Aminophenarsazinic acid has been prepared synthetically by 
heating, m-aminodiphenylamine with arsenic trichloride and oxidising 
the resulting chloride by means of hydrogen peroxide. Contrary 
to what might be expected, the para-relationship of the amino- 
group to the tervalent arsenic causes no tendency towards the 
formation of a quinonoid oxidation product. 

Various attempts to nitrate arsanthrene dichloride (compare 
Kalb, succeeding abstract), carried out with the view of obtaining 
nitro- and hence amino-derivatives of arsanthrene, resulted in the 
preparation of the stable arsanthrenic (o-diphenylenediarsinic) acid, 
which resists the action of the most energetic nitrating agents 
Phenylarsinophenyl-o-arsinic acid (compare Kalb, loc. cit.) % 
however, comparatively readily nitrated, since one of the rng 
carries only one of the arsinic groups, to which the difficulty o 
substitution is due. The nitro-acid is readily reduced by means of 
ferrous hydroxide to the amino-acid, and in the latter the tw 
arsenic atoms are reduced by sulphur dioxide in concentrat 
hydrochloric acid to the tervalent chloride condition, the pare 
amino-group then causing closure of the ring with elimination ° 
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jydrogen chloride. Oxidation of the aminoarsanthrene dichloride 
then yields aminoarsanthrenic acid : 


0 OH 


NH,,HCI 


-_—_> 


OH oH OH OH 8) OH 


m:m-Diaminodiphenylarsinic acid may be obtained by gentle 
reduction of the corresponding dinitro-acid; the isomeric p-acid is 
already known. 

Phenarsazine chloride, m. p. 193°, may be sublimed in a vacuum 
ud dissolves in concentrated sulphuric acid to a deep red 
olution. 

The oxide, Cy,H,gON,As8y, crystallises in colourless leaflets, m. p. 
above 350°, is stable towards alkalis, even in the hot, and forms 
thers with alcohols and with phenol. ‘The methyl ether, 
(\sH,,ONAs, crystallises in long, colourless needles, m. p. 194°; 
the acetate, NH(C,H,),As‘OAc, green, glistening leaflets, m. p. 
3—224°, and the sulphide, C.,H,gN SAs,, slender, felted needles 
or leaflets, m. p. 262°. 

Triphenarsazine chloride, 

NH°(C,H,):,As-N2(C,H,)o:As*N 2(CgH,)o:AsCl, 
obtained when phenarsazine chloride is boiled with dry pyridine, 
quinoline, or dimethylaniline, forms orange-yellow crystals, m. p. 
60—263°, and is converted into phenarsazine oxide on prolonged 
boiling with a fresh quantity of the base. 

Triphenarsazinamine, (NH(C,H,)o:As);N, formed when dry 
ammonia is passed into a boiling xylene solution of phenarsazine 
chloride, is a colourless compound, m. p. 295—300° (frothing), 
which loses ammonia and yields phenarsazine acetate when dissolved 
in glacial acetic acid. 

Phenarsazine, C,,H,NAs, m. p. about 310°, like all its derivatives, 
dissolves in concentrated sulphuric acid, giving a carmine-red 
solution, from which the orange-yellow sulphate is separated on 
addition of water. 


N-Methylphenarsazine _ chloride, Cae Os, forms 


yellowish-green needles, m. p. 203°, dissolves in concentrated 
sulphuric acid without characteristic coloration, and first gives a 
blue coloration and then undergoes nitration when treated with 
concentrated nitric acid; the N-methyldinitro-acid does not form 
deeply coloured alkali salts. 

pp (?)-Dinitrophenarsazine chloride, C,,H,0,N,ClAs, forms pale 
yellow needles, m. p. far above 300°. 

0-Nitrophenarsazine chloride, C,,H,0,N,ClAs, crystallises in 
scarlet needles, m. p. 156°, and the p-isomeride in dark greenish- 
yellow leaflets, mostly united to nodules. 

Phenarsazinic acid, C,,H,)O,NAs, crystallises in colourless felted 
needles, m. p. above 300°. 
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o-Nitrophenarsazinic acid, C,yH,O,N,As + H,O (or + H,0,0,) 
forms bright yellow needles of high melting point. The p-isomenij 
was also analysed. pp’-Dinitrophenarsazinic acid, C,,H,O,N,As, 
crystallises in bright yellow needles. 

o-Aminophenarsazinic acid, C,,H,,O,N,As, forms colourless 
needles or pink leaflets (-+- Et-OH), has no sharp melting point, 
and, unlike the para-acid, is not auto-oxidisable. The p-isomerids, 
when oxidised in acid solution, exhibits colour changes similar to 
those occurring with p-aminodiphenylamine. 

-Aminophenarsazine chloride was obtained as hydrochloride, 
C,.H,,N.Cl,As, which crystallises in yellowish-green leaflets and, 
even in traces, exerts an intensely irritant action on the mucous 
membranes of the eyes, nose, and throat. 

pp’-Diaminophenarsazinic acid, CygH,.0,N;As, is characterised 
by the intense coloration produced when aqueous solutions of its 
alkali salts are shaken with silver oxide; its hydrochloride, (2H()), 
was analysed. 

m-Aminodiphenylamine, C,.H,,N,, prepared by reducing the 
corresponding nitro-compound by means of tin and hydrochloric 
acid, crystallises in stellar aggregates of long, colourless leaflets, 
m. p. 76—77°. It forms mono- and di-acid salts and may be 
diazotised in the usual way, a brick-red colouring matter being 
obtained by coupling the diazo-solution with $-naphthol. 

m-Aminophenarsazine chloride hydrochloride, 


an oN A 
| T 
a a 


forms yellowish-green leaflets: m-aminophenarsazinic acid, 
C,.H,,0,N,As8,, prisms with a rhombic section, and its hydrochloride, 
colourless prisms. 


Arsanthrenic (diphenylene-o-diarsinic) acid, CH y< ASO, Coe 
forms long, colourless prisms, m. p. above 360°. 

m - Nitrophenylarsinophenyl-o-arsinic acid, forms colourless 
crystals, and the corresponding amino-acid, C,,.H,,0;NAs,, stellar 
aggregates of pink needles. m-Aminoarsanthrene dichloride hydro- 
chloride forms colourless crystals, and aminoarsanthrenic acid, 
C,.H,,0,NAs, colourless needles. 

m :m’-Dinitrodiphenylarsinic acid is not obtainable by the 
method given by Michaelis (A., 1902, i, 515), but conditions have 
been established which furnish an almost quantitative yield. 
m : m’-Diaminodiphenylarsinic acid, AsO(C,H,-NO,).°0H, 3 
obtained by reducing the dinitro-acid by means of ferrous hydroxide. 
If the reduction is effected by means of powdered iron, very little 
diamino-acid is obtained, the principal product consisting of the 
oxide, [(NH,°C,H,),As],0, which is converted by concentrated 
hydrochloric acid into the corresponding arsine chloride dihydro- 
chloride, C,H, .N,ClAs,2HCl, this exhibiting the irritating action 
of arsine chlorides. T. H. P. 
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Arsanthrene (Diphenylenediarsine). Lupwie KALB (Annalen, 

1921, 423, 39—75).—The 

/™\. author has effected the 

| | synthesis of diphenylene- 

\./ diarsine (annexed formula), 

to which he gives the name 

arsanthrene, in accordance with the following scheme, the starting 

point being o-nitroaniline : NO,*CyH,-NH, —> NO,°C,H,-AsO;H, 

—> NH,-C,H,°AsO,H, —> ee + Ph-As:O = 
(1. 


N, + C_ -As0(0H)-< > i <>-AsCl- 
AsO;H, (I1.) AsCl, (III.) 


sC A As 
XO = OCD = ONO 
Pater NFS Ow, VAN AA 
(iV.) (V.) (VI.) 
Phenylarsinophenyl-o-arsinic acid (II) is accompanied by various 
impurities, including azobenzene-o : o’-diarsinic acid, 
H,0,As°C,H,*-N°N-C,H,*AsO,H,, 
which it is difficult, although necessary, to remove. Compound IT 
may also be obtained, although in poor yield, as follows : 
NO,-C,H,-N:N-OH + Ph-As:O —> NO,°C,H,-AsOPh-OH —- 
( VII.) 
NH,-C,H,-AsOPh-OH —> H,0;As-C,H,-AsOPh-OH. 
(VIII.) 
Conversion of the diazo-compound of o-aminodiphenylarsinic acid 
(VIII) into phenylarsinophenyl-o-arsinic acid (Il) is accompanied 
by the formation of a considerable proportion of a deep, brownish- 
red azoarsinic acid, probably (OH-AsPhO-C,H,°N°),. 
Since o-benzoylbenzoic acid readily undergoes ring-closure to 
anthraquinone, it seemed possible that treatment of compound II 
with condensing agents might lead to the formation of arsanthrenic 


acid OHS as< Cote as<oF, but the compound undergoes no 


change when heated with concentrated sulphuric acid at 150°. 
Arsanthrenic acid may, however, be prepared by oxidising arsan- 
threne or its arsenic derivatives by means of nitric acid (compare 
Wieland and Rheinheimer, preceding abstract). 

Treatment of a concentrated hydrochloric acid solution of 
phenylarsinophenyl-o-arsinic acid with sulphur dioxide in presence 
of hydriodic acid yields, besides phenylchloroarsinophenyl-o-arsine 
dichloride, also phenylarsine dichloride and diphenylenediarsine 
dichloride (arsanthrene chloride) (IV). As is commonly the case 
with halogenated derivatives of arsines, the chlorine in arsanthrene 
chloride is readily hydrolysable, the action of sodium carbonate 
solution yielding, not the dihydroxy-compound, but arsanthrene 
oxide (V). Arsanthrene (VI) is readily obtained from the chloride 
or oxide by treatment with reducing agents; it is an orange-yellow 
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compound, although the analogous nitrogen compound, phenazine, 
is only pale yellow. The fact that arsanthrene oxide is colourless, 
whilst phenazine oxide is yellow to red, is regarded as due to the 
presence of the oxygen-bridge in the former, the latter being assumed 


to have the unsymmetrical quinonoid structure, CH. <po>CH . 


o-Nitrophenylarsine dichloride, NO,°C,H,*AsCl,, crystallises in 
pale yellow prisms, m. p. 49—50°. 

Phenylarsinophenyl-o-arsinic acid (11) crystallises in micro. 
scopic, long, quadrilateral leaflets, m. p. 350° (decomp.) or 360° 
(rapid heating). Azobenzene-o: o'-diarsinic acid, C, .H,,0,N,As,, 
forms orange-vellow needles, m. p. 272°; 0-nitrodiphenylarsinic acid 
(VII), microscopic, oblique, quadrilateral pillars or rhombohedra, 
m. p. 197—198°, and 0-aminodiphenylarsinic acid (VIII), a snow. 
white, crystalline powder, m. p. 129—130°, becoming clear at 135°. 

Arsanihrene chloride (1V) forms large, lanceolate crystals, m. p. 
182—183°; phenylchloroarsinophenyl-o-arsine dichloride (II), 
nodular aggregates of slender, white needles, m. p. 153—155°; 
arsanthrene oxide (V), quadrilateral leaflets or bundles of needles, 
m. p. 196°; and arsanthrene (V1), orange-yellow, rhomboidal plates, 
turning orange-red at about 170°, greenish-yellow at 290°, m. p. 340°. 

In view of the formation of triphenylarsine from chloro- or 
bromo-benzene, arsenic trichloride and sodium in ethereal solution 
(Michaelis and Reese, A., 1883, 327; Philips, A., 1886, 618; 
Michaelis and Loesner, A., 1894, i, 187; Michaelis, A., 1902, i, 515), 
it seemed possible that arsanthrene chloride might be obtainable 
by the condensation, in presence of sodium, of either (1) o-dibromo- 
benzene and arsenic trichloride, or (2) 2 mols. of o-bromopheny!- 
arsine dichloride. In neither case was the expected result obtained, 
the ortho-bromine atom apparently exerting steric hindrance. The 
o-bromophenylarsine dichloride was obtained from o-bromoaniline 
by way of o-bromophenylarsinic acid. 

o-Diazophenylarsine oxide is highly unstable and decomposes, 
either alone or in presence of alkali, yielding o-hydroxyphenylarsine 
oxide anhydride, which is readily hydrolysed and dissolved by 
dilute sodium hydroxide solution and is converted into o-hydroxy- 
phenylarsine dichloride by treatment with hydrochloric acid. The 
above oxide anhydride is better obtained by diazotising o-arsanilic 
acid and reducing the diazo-compound by means of aqueous sulphur 
dioxide, the intermediate diazophenylarsine oxide decomposing in 
a few moments to the anhydride; the latter may be prepared also 
by the action of sodium hydrogen sulphite solution on o-hydroxy- 
phenylarsinic acid, which may be obtained by boiling o-diazopheny!- 
arsinic acid solution (Jacobs and Heidelberger, A., 1919, i, 604). 

Treatment of o-phenylenediarsinic acid with hydrogen chloride 
and sulphur dioxide in presence of hydriodic acid yields, not o-pheny!- 
enediarsine tetrachloride, but o-phenylenediarsine oxychloride, 
CE Kaus 0. o-Phenylenediarsinic acid, prepared by ¢ 
azotising o-arsanilic acid and treating the product with sodium 
arsenite, is a strong acid, sparingly soluble in water. 
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o-Bromophenylarsinic acid, CgH,yBr-AsO3Hg, crystallises in white 
aflets, and o-bromophenylarsine dichloride, CgH,Br-AsCl,, in stout, 
colourless plates, m. p. 63°. 
o-Aminophenylarsine oxide, NH,*CgH,-AsO, forms a_ white 
wder, which gradually becomes blue. 
o-Hydroxyphenylarsine oxide anhydride (annexed formule) forms 
As colourless, granular 
0— O ANON crystals, m. p. 177°, 
) >As‘O-As< 1. or| | o | | and in the form of 
(SH, CoH, Mh f \se® \./ powder produces in- 
sad tense irritation of the 
mucous membranes. 
o-Hydroxyphenylarsine dichloride, OH*C,gH,*AsCl,, forms flat, 
pale yellow, lanceolate crystals, m. p. 81—82°. 
o-Phenylenediarsinic acid, C,H,(AsO,H,)., forms white, micro- 
sopic needles (+- H,O) and does not melt at 360°; o-phenylenedi- 
arsine oxychloride, C,H,OCI,As,, erystallises in almost colourless, 
quadrilateral plates, m. p. 148°. 3. oes Fe 


Mercuri-organic Derivatives. II. Nitrobenzene Mercury 
Compounds ; An Indirect Method of Mercurising Organic 
Compounds. Morris 8. Kuarascu and LYMAN CHALKLEY, JUN. 
(J. Amer. Chem. Soc., 1921, 43, 607—612).—o-Nitrophenylmercuri- 
chloride, NO.*C,.H,*HgCl, faintly yellow crystals, m. p. 185° (corr)., is 
prepared from o-nitrobenzenesulphinic acid and mercuric chloride 
(compare Peters, A., 1905, i, 640) ; the meta-isomeride, white crystals, 
m. p. 236—237° (corr.), and the para-isomeride, colourless crystals, 
nm. p. 265—266° (corr., decomp.), are similarly prepared. They give 
nitrobenzene on treatment with hydrochloric acid, and the corre- 
sponding bromonitrobenzenes by the action of a solution of bromine 
in potassium bromide solution. The last reaction confirms the 
validity of Dimroth’s analogous method of determining the orienta- 
tion of such mercury compounds (A., 1902, i, 656). Sodium nitrite 
is not produced when o-nitrophenylmercurichloride is boiled 
with sodium hydroxide. These results, with the formation of 
benzene by the action of hydrochloric acid on p-phenylenedimercuri- 
acetate (Dimroth, A., 1899, i, 428), and the mercurisation of picric 
acid (Hantzsch and Auld, A., 1905, i, 742), are considered to require 
— of Fry’s electronic formula for benzene (A., 1915, i, 


Reaction of Alkali Haloids with Mercury Derivatives of 
Phenol. F. C. Wuirmore and Epmunp Burrus MIDDLETON 
(J. Amer. Chem. Soc., 1921, 43, 619—624).—A number of instances 
are quoted from the literature in which organic mercuri-derivatives, 
including those of the naphthols (Brieger and Schulemann, A., 
1914, i, 611) suffer rupture of the C-Hg linking on treatment with 
potassium haloids. Improved conditions are given for the pre- 
paration of o- and p-hydroxyphenylmercurichlorides. These, as 
well as the dimercuri-derivative simultaneously produced, react 
almost quantitatively with potassium iodide, slightly with the 
bromide, and not at all with the chloride, to give phenol, and 
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potassium hydroxide, with potassium mercuriodide and potassiuy 
chloride. The corresponding acetyl derivatives do not undergo this 
reaction, but with sodium thiosulphate give the mercury bisphenyl. 
acetates, which are quantitatively reconverted into the origin 
derivatives by mercuric chloride. Mercury bis-2 : 2’-phenylacetat, 
C,,H,,0,Hg, needles, m. p. 125°, gave bishydroxyphenylmereuric 
oxide (Dimroth, A., 1902, i, 656), by treatment successively with 
boiling sodium hydroxide and acetic acid; and the para-isomerids, 
white crystals, m. p. 172—173°, behaved similarly. This reaction 
apparently constitutes a new method of breaking down the -Hg(: 
linking. J.K. 


Compounds of Antipyrine with Mercury. E. Otivm- 
MANDALA (Gazzetta, 1921, 54, i, 125—130).—With haloid salts 
of mercury, antipyrine forms compounds of the two types, 
C,,H,,ON,,HgR, and (C,,H,,ON,),HgR,, which do not give the 
reactions characteristic of mercury and are regarded as _ having 


the constitutions, | SNMeR-HgR and (| SNMeR),Hg. The 


author finds that antipyrine readily combines with unstable mer. 
curic compounds, such as HgCl-OH, Hgl-OH, and Hg(l-NH,. 
On the assumption made by Knorr that antipyrine behaves as an 
—CO—NPh., y ; 
saturated >NMe— 
unsaturated compound, lt —CMe e—, and that the negative 
portion of the added molecule unites with the nitrogen atom carry- 


ing the methyl group, the author’s compounds would have such 
formule as “*” ‘NMe-0H, rather than |= >NMe(HgCl)-OH. 


Pyramidone combines with mercuric chloride, giving a compound 
of the same type as that obtained from antipyrine, but it does 
not unite with either Hg(OH),, or HgCl-OH, or HgCl-NH,g, under 
conditions sufficing to bring about the union with antipyrine. 
The replacement of the methinic hydrogen of the antipyrine molecule 
by the dimethylamino-group present in pyramidone evidently 
destroys the mobility of arrangement of the valencies of the nucleus. 

The compound C,,H,,ON,,HgCl-NH, forms crystals; the com- 


pound C,,H,,ON,,HgCl-OH or “|” SNMe-NH,, crystals, m. p 


93° (compare Paderi, A., 1920, i, 94), and the compound 
C,,H,,ON,,HgI-OH shining, yellow scales, m. p. 135°. » 
T. H. P. 


Physiological Chemistry. 


Alveolar Tension of Carbon Dioxide in the Lungs. Its 
Importance for the Regulation of Breathing and for the 
Estimation of Acidosis in Diabetes mellitus. L. Farmer Lom 
(Zeitsch. ges. expt. Med., 1920, ii, 16—39; from Chem. Zentr, 
1921, i, 504).—Zuntz’s method (which has not been published 
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previously ) for the measurement of alveolar carbon dioxide tension 
difers from that of Haldane in that the last fractions of expired 
ir from a large number of respirations are collected and mixed ; 
, fall description of the procedure is given. The results, which 
sufficiently well with those of Haldane, are lower than the 
generally recorded values. In one case of diabetes with acidosis, 
the values were normal, whilst in a second case they were higher. 


H. W. 


Effect of Temperature on the Reaction of Blood. Jost 
Mantra DE CorraL (Anal. Fis. Quim., 1920, 18, 109—118).—A 
discussion of the influence of temperature on the hydrogen- and 
hydroxyl-ion concentrations of blood and serum. Attention is 
directed to the effect of equilibration with carbon dioxide. The 
P, of blood is not affected by changes of temperature provided the 
blood is equilibrated with carbon dioxide. G. W. R. 


Chemical Changes in the Blood after Pyloric Obstruction 
in Dogs. A. B. Hastines, C. D. Murray, and H. A. Murray, 
wy. (J. Biol. Chem., 1921, 46, 223—232).—In order to produce, 
if possible, the symptoms of gastric tetany, the pylorus was closed 
in eight dogs. ‘The operation was followed by marked increase in 
the carbon dioxide-combining power of the blood (50—100% or 
more), a striking fall in the chlorine-ion concentration (to half or 
less), and a slight increase in the calcium content of the serum. 


G. B. 


Alkali Reserve of the Blood of Lower Vertebrates. J. B. 
Cotte (J. Biol. Chem., 1921, 46, 57—59).—There is a great specific 
and individual variation and an acid-base transfer between cells and 
plasma in the blood of birds, turtles, and frogs examined. G. B. 


The Blood of the Silk-worm. S616 Kawasz, Keri Supa, 
and Kaxust Sarré (J. Chem. Soc. Japan, 1921, 42, 118—130).— 
The blood of the silk-worm larva is amphoteric to litmus paper, 
whilst that of the pupa is alkaline. In both fluids, D!’ 1-029. It 
acquires a black tinge when set aside for a few days, but does not 
coagulate. It contains amino-acids (ninhydrin reaction) and 
proteins (principally albumin), but not reducing sugar, ammonium 
salts, carbamide, or uric acid. It also contains oxydase, tyrosinase, 
trypsin, diastase, and invertase. K. K. 


The Acid-base Exchange between the Plasma and the 
Red Blood Cells. J.B. Coie (J. Biol. Chem., 1921, 46, 61—72).— 
The carbon dioxide-combining power of blood from a considerable 
number of animals, treated in a variety of ways, was determined 
by van Slyke’s method. By changing the pressure of the carbon 
dioxide with which the blood is brought into equilibrium, a con- 
siderable acid-base transfer between cells and plasma may occur, 
in agreement with the results of van Slyke and Cullen (A., 1917, 
1,521), Joffe and Poulton and Campbell and Poulton (this vol., i, 
\41). The author has also used Mellanby and Thomas's ashing 
method (this vol., i, 142) but does not agree with all their conclusions. 
Part of the alkali of the blood is bound by an organic substance 
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(probably protein), and the bicarbonate rather than the proteins js 
the vehicle transporting carbon dioxide in the body. G. B, 


The Partition of Phosphates between Blood Corpusck,; 
and Plasma in Vivo and in Vitro. Pout IVERSEN (Biochem, 
Zeitsch., 1921, 114, 297—309).—On the addition of a solution 
of disodium hydrogen phosphate to defibrinated rabbit blood q 
certain number of phosphate ions enter the blood corpuscles in the 
course of the first two hours, after which time the diffusion ceases, 
The increase in the acid soluble phosphate brought about by 
the addition of the salt is more marked in the serum than in 
the corpuscles. When disodium hydrogen phosphate is injected 
intravenously in a nephrectomised rabbit, the concentration of the 
“acid soluble phosphate ” in the plasma slowly decreases after the 
injection, whilst that of the corpuscles accordingly increases. 


S. 8. Z. 


Detection of Albumoses in Blood Plasma, Serous Solutions, 
and Exudates. Cu. AcHarp and E. Frum. (Compt. ren, 
Soc. Biol., 1920, 83, 1535—1539; from Chem. Zentr., 1921, i, 385)— 
Normal serum contains, for a considerable time after the intake of 
food, 0-03 to 0-4°% albumoses, according to the method used for the 
removal of proteins. After a heavy meat meal the albumos 
content of arterial blood rises markedly. Higher values than thow 
to be expected from the food taken are found in febrile conditions 
and in albuminuria. In syphilitic sera giving positive Bordet- 
Wassermann tests, the content of albumose was raised. Many 


pathological sera giving a negative Wassermann test, however, § 


show a high albumose content. 

The albumose content of blood serum was lowered in four cases 
of icterus. The presence of albumoses was established in certain 
pathological exudates. G. W. R. 


Albumoses of the Cells and Tissues. Cu. Acuarp and f. 
Frum (Compt. rend. Soc. Biol., 1920, 83, 1584—1587; from 
Chem. Zentr., 1921, i, 541)—T'wo grams of albumoses are found to 
be present in a litre of the red blood corpuscle pulp obtained by 
centrifuging three times and washing. The corresponding amoutt 
of blood contains only 0-3—0-4 gram. The difference cannot be 
explained solely by the adsorption of albumoses from the excess of 
plasma by the precipitated albumin; it appears more probable that 
a compound is formed between the albumoses of the corpuscles 
and the lipoids of the plasma. White blood corpuscles contall 
1-5 grams of albumoses in the litre. Plasma rich in globulin yields 
more albumoses than ordinary plasma. Differing quantities ° 
albumoses were found in the various tissues, the relationship 
resembling those found for the lipoids by Mayer and Schaefler 
(lungs, 14°4, kidneys, 9-4, liver and brain, 8, red muscle, 44, pal 
muscle, 3 grams per kilo). H. W. 


Fibrin Clotting. II. The Combined Chlorine in tl 


Blood. W. Fara and M. Ricutrer-Quirtrner (Biochem. Zeitsch, 


1921, 114, 310—317).—The chlorine content of plasma and othe! 
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grous body fluids, serum excepted, when estimated by incineration, 
is higher than when estimated by precipitation. ‘This difference 
in the combined chlorine is due to the condition of dispersion of the 
respective liquids and is not always proportional to the concentration 
of the protein. 8. S. Z. 


The Relation of Pressure and Temperature to Enzyme 
Action. The Influence of Pressure on the Velocity of Peptic, 
Tryptic, and Diastatic Hydrolysis. Sicmunp FRANKEL and 
Gio Metpouesi (Biochem. Zeitsch., 1921, 115, 85—95).—During 
the first two hours of peptic digestion there is more protein hydro- 
lysed when the pressure is high than when the digestion is carried 
out under ordinary pressure. The digestion under pressures higher 
than five atmospheres shows a lower acceleration than under a 
ressure Of five atmospheres. The acceleration in the velocity of 
hydrolysis during the first two hours effected by high pressure 
diminishes eventually. In the-case of trypsin the increase in the 
rate of digestion is more regular. Diastatic hydrolysis is accelerated 
by increased pressure during the first two hours, after which time 
it becomes slower and remains constant. 8. 8. Z. 


The Digestive Enzymes of the Silk-worm. Sd6Js1r6 Kawase, 
Ket Supa, and Kaxkugstr Sarré (J. Chem. Soc. Japan, 1921, 42, 
103—117).—The work was done on the gastric juice, and the stomach 
walls (and the glycerol extract of the latter) of the silk-worm. The 
proteolytic enzyme present is trypsin. The sucroclastic enzyme 
isamylopsin, which acts on starch in neutral and alkaline solutions, 
producing maltose and achroodextrin, whilst invertase is an endo- 
enzyme, acting in neutral and alkaline solutions. The action of 
the lipolytic enzyme, lipase, is weak for the higher fats, such 
as olive oil, and for ethyl acetate. Oxydase, peroxydase, and 
tyrosinase were not present in the gastric juice. K. K. 


_Magnesium Metabolism. Influence of Subcutaneous In- 
jection of Magnesium Sulphate on the Elimination of Calcium 
in the Urine of Healthy Children and in Cases of Calcuria. 
Ex. Scutrr and E. Srransky (Jahrb. Kinderheilk., 1920, [iii], 43, 
205—209; from Chem. Zentr., 1921, i, 505).—Further investigations 
have confirmed the increase (from three to four times) in the elimina- 
tion of calcium in the urine of normal children after subcutaneous 
injection of magnesium sulphate; this increase is comparatively 
little in cases of calcuria. Consideration of these and other obser- 
vations renders it probable that the metabolic changes accompany- 
ing the loss of calcium are caused by an abnormal behaviour of the 
hagnesium metabolism. H. W. 


Intermediate Carbohydrate Metabolism in Man. II. 
Quantitative Behaviour of Formic Acid in Normal and 
Pathological Blood. WituEem Stepp and HERMANN ZuMBUSCH 
(Deut. Arch. Klin. Med., 1920, 134, 112—118; from Chem. Zentr., 
1921, i, 504. Compare this vol., i, 203).—The concentration of 
| formic acid is particularly variable under pathological conditions. 

In ten cases of healthy individuals, the extreme values observed 
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were}l*l and 8°5 mg. in 100 c.c. of blood. Formic acid was coy. 
pletely absent in three cases of diabetes mellitus and, in eleven othe 
cases, was present in less than the normal amount. Smaller values 
are also found with patients suffering from disease of the kidneys, 
The estimation is effected by Reisser’s method (A., 1916, ii, 455): 
the addition of hydrochioric acid, however, is omitted thus avoiding 
a source of error. H. W. 


Lecithin. III. Fatty Acids of Lecithin of the Egg Yolk. 
P. A. Levene and Ina P. Rotr (J. Biol. Chem., 1921, 46, 193—207. 
Compare A., 1920, i, 788).—Methods are given for obtaining lecithin 
cadmium chloride free from fats, cerebrosides, and saturated lipoids, 
and with a minimum content of amino-nitrogen. On hydrolysis, 
about half the fatty acid was found to be oleic, the other half a 
mixture of palmitic and stearic. These facts suggest the existence 
of more than one lecithin in egg yolk. G. B. 


Comparative Experiments on the Action of some Chlorine 
Derivatives of Methane, Ethane, and Ethylene on Isolated 
Frog’s Heart. WerNeER Kressitina (Biochem. Zeitsch., 1921, 
114, 292—296).—With the exception of hexachloroethane and 
tetrachloroethylene, the chlorine derivatives of ethane, methane, 
and ethylene in aqueous solution bring the ventricle in the frog’s 
heart to a standstill. 8.8. Z. 


The Formation of Carbamide in the Liver after Death. RB 
Fosse and (Muir) N. RoucHELMAN (Compt. rend., 1921, 172, 771— 
772).—During the aseptic autolysis of fresh liver at the ordinary 
temperature or at 37—40° there is marked production of carbamide. 
This does not occur if the liver is first plunged into boiling water for 
twenty minutes. W. G. 


Synthesis of Hippuric Acid in the Rabbit after Exclusion 
of Bile from the Intestine. Howarp B. Lewis (./. Biol. Chem. 
1921, 46, 73—75).—Glycocholic acid is not the only, or even the 
principal, source of the glycine of hippuric acid. G. B. 


The Causes of the Variation of the Zinc Content of Verte- 
brate Animals: Influence of Age. GasrizL BERTRAND and 
R. ViapEsco (Compt. rend., 1921, 172, 768—770. Compare A., 
1920, i, 909).—Analyses of the whole bodies of mice, rabbits, guinea- 
pigs, fowls, herrings, tench, and Jdus orfus show that in several 
species the zinc content is at a maximum in the young animal, 
although in some species there is only very slight variation with 
age. W. G. 


The Fixation of Calcium by Animal Tissues. Il. =. 
FREUDENBERG and P. Gyérey (Biochem. Zeitsch., 1921, 115, 96— 
108).—Calf’s cartilage and cartilage from adult human beings ate 
capable of fixing calcium independently of the anion with which it 
is associated. The cartilage of sucklings and foetuses, on the 
other hand, cannot fix calcium out of solutions of calcium acetate 
and calcium nitrate. Cartilage can also fix other bi- and te 
valent kations. When a solution contains calcium and magnesiul 
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ins, the cartilage fixes less of each of these ions than it would 
have done if only one of these were present, thus showing that 
there is a mutual displacement. Calcium, however, displaces 
magnesium more readily than magnesium does calcium. Brain 
tissue fixes magnesium more readily than calcium, yet the latter 
displaces magnesium from it. Calcium displaces sodium from 
gelatin; aluminium hinders this displacement. S. 8. Z. 


Acidity of Goat’s Milk in Terms of Hydrogen-ion Con- 
centration, with Comparisons with that of Cow’s and Human 
Mik. E. W. Scuuurz and L. R. CnHanpier (J. Biol. Chem., 
1921, 46, 129—-131).—-Average goat’s milk has P, 6°53, when 
fresh, and 3°92 when fully soured. Van Slyke and Baker (A., 
1920, i, 263) found for fresh cow’s milk 6°5—7:2, usually 6-5—6°76 ; 
other authors 6°52—6°8; the maximum acidity of soured cow’s 
nilk is 4°65. Human milk has P,, between 6°86 and 7°46. 
G. B. 


Factors Governing the Rate of Excretion of Urea. J. 

HanoLp Austin, Ep@ar Stimiman, and DonaLtp D. vAN SLYKE 
(J. Biol. Chem., 1921, 46, 91—112).—The authors arrive at the 
formula K = D/BV VW = 75-+3 (for normal man), where D 
is the urea output in grams per twenty-four hours, B the blood 
wea in grams per litre, V the volume output in litres per twenty- 
ow hours, W the body weight in kilos, and K the excretory con- 
tant. Ambard’s first law, D/B? = K, when C, the concentration 
1 urine, is constant (compare Ann. Rep., 1916, 215—216, and 
\{17, 175) is shown to be a special case of the authors’ formula. 
His second law, D»/C = K, when B is constant, they consider 
not tohold. The main difference between the authors and Ambard 
is that they substitute the rate of volume output of urine for the 
cneentration of urea in it. G. B. 


Alcapton and Acetone. II. Grruarpr Katscu (Deut. Arch. 
Klin, Med., 1920, 134, 59—68; from Chem. Zentr., 1921, i, 504— 
i5)—It has been shown previously that elimination of homo- 
gentisic acid ceases and its place is taken by acetone in course of 
the hanger period in cases of aleaptonuria. A proof is thus afforded 
if the absence of a strict dependence of the elimination of homo- 
geutisic acid on the albumin metabolism, a possibility considered 
previously by Fromherz. An opportunity is thus given of testing 
the relationship between aromatic amino-acids and ketones. Great 
rstriction in the albumin causes a considerable depression in the 
mount of homogentisic acid eliminated, but the alcaptonuria is 
lot altered in the same manner as in the total absence of albumin. 
the quotient, homogentisic acid : N, remains normal (about 50) if 
the carbohydrate metabolism is undisturbed and ketoneuria is 
absent. In a further experiment, acidosis was induced by an 
ilbumin-fat diet; homogentisic acid was only found in traces and 
“nsiderable quantities of acetone substances were immediately 
‘served. On the hypothesis that a molecule of the acid corre- 
ponds with a molecule of acetone, the lack of the former is not 
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sufficient to enable it to be regarded as sole source of the latter, | 
is improbable that, in cases of limitation of carbohydrate, tho 
substances which form alcapton are the only origins of acetone, 
The author is drawn to the conclusion that the hydration pro- 
cesses of carbohydrate and albumin are related phenomena, thus 
resembling those of carbohydrate and fat as observed by Embden 
and Isaak. H. W. 


The Production and Properties of Pathological Melanin. I]. 
The Normal Pigment of the Liver. KE. SALKowskr (Arch, 
Anat. Physiol., 1920, 228, 468—475; from Chem. Zentr., 1921, 
1, 541. Compare A., 1920, i, 572).—The final purification of 
melanin from tumours is more readily effected with alcohol con. 
taining a small amount of hydrogen chloride than with acetic 
acid; a specimen which had been freed completely from albumin 
and fat in this manner had 0°57% P. The distillate from melanin 
with sulphuric acid and potassium dichromate has _ properties 
similar to that derived from peptone [odour of benzaldehyde and 
valeraldehyde, reduction of ammoniacal silver solution in the cold, 
violet coloration of magenta-sulphurous acid which here persists 
after addition of hydrochloric acid (CH,O)]. It also contains 
volatile fatty acids. Ehrlich’s and Adamkiewicz’s reactions give 
a positive result with melanin after treatment with sodium hydroxide 
and hydrogen peroxide, thus indicating the presence of tryptophan. 

The pigment of normal liver differs entirely from pathological 
melanin and probably consists of two dyes which differ in their 
solubility in ether. H. W. 


Influence of the Acid Radicle on the Anzsthetic Properties 
of Amino-alcohols. Jos& Marin Cano and Jos& Ravepo 
(Anal. Fis. Quim., 1920, 18, 184—206).—The anesthetic properties 
of hydrochlorides of various esters of dimethylaminodimethylethy- 
carbinol were studied. Measuring the times required for incipient 
and complete anesthesia of the sciatic nerve of frogs, comparative 
estimates were obtained of the anesthetic powers of the com- 
pounds studied. The results lend support to the theory that, 
within limits, anesthetic power increases with the molecular weight 
of the acid radicle of the ester. The esters of such dissimilar acids 
as benzoic, heptoic and cyclohexanecarboxylic show alimost equal 
anesthetic powers, presumably on account of their closely ap- 
proximating molecular weights. In the esters of the fatty acid 
series, the theory only holds for intermediated numbers. Thus, 
while anesthetic power increases from the butyric ester to the 
undecoic ester, the palmitic ester is non-anzsthetic. 

The hydrochlorides of the various esters used were prepared 


for the first time and their identity confirmed by — : 
G. W. Bk. 


' Anzsthetic Action of Anzsthesin [Ethyl] p-Ami nobenzoalé 
and some of its Derivatives. J. Moraznrotu (Ber. Dell. 
pharm. Ges., 1921, 34, 76)—Comparative tests of the aneestheti¢ 
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ation of anesthesin and certain of its derivatives (see this vol., i, 
343) were made on the cornea of the rabbit. Three minutes’ treat- 
ment with anzsthesin itself rapidly produced anesthesia lasting 
thirty-two minutes. Ethyl p-hydrazinobenzoate gave almost 
similar results, whilst ethyl p-allylthiocarbamidobenzoate had 
sarcely any anesthetic action. As regards soluble compounds 
ethyl p-hydrazinobenzoate hydrochloride in 2% solution after 
three minutes’ action produced anesthesia lasting nine minutes. 
The insoluble substances act therefore more powerfully than their 


soluble salts. G. F. M. 


Chemistry of Vegetable Physiology and Agriculture. 


The Production of Volatile Fatty Acids by Bacteria of the 
Dysentery Group. Harper E. ZoLtteR and W. MANSFIELD 
(ark (J. Gen. Physiol., 1921, 3, 325—330).—Pure cultures of 
the bacteria were grown in peptone solutions under aerobic and 
anaerobic conditions, both with and without the addition of dextrose ; 
after a definite period the volatile fatty acids were distilled off and 
estimated. 

Under aerobic conditions, in the presence of dextrose, formic 
and acetic acids were formed; in the absence of dextrose, acetic 
and propionic acids. Anaerobic conditions in the presence of 
dextrose gave formic and acetic acids; in the absence of dextrose, 
formic, acetic, and butyric acids, the latter in small quantity. 


Under similar conditions different strains produced similar amounts 
of acid. C. R. H. 


Comparative Studies on Respiration. XIV. Antagonistic 
Action of Lanthanum. Marti.paA MonpENHAvER Brooks (J. 
Gen. Physiol., 1921, 3, 337—342. Compare A., 1919, i, 611; 1920, 
, 462, and two following abstracts).—0°000006—0°000025 molar 
lanthanum nitrate somewhat increases the respiration of B. subtilis, 
and higher concentrations decrease it. ‘There is a well-marked 
antagonism between La-ions and Na-ions, but very little between 
la-and Ca-ions. 99°8 parts of sodium chloride are antagonised by 
02 part of lanthanum nitrate. ee 


Comparative Studies on Respiration. XV. The Effect 
of Bile Salts and of Saponin. MaTiipa MoLpENHAUER BROOKS 
(J. Gen. Physiol., 1921, 3, 527—532. Compare A., 1919, i, 611; 
1920, i, 462) —Sodium taurocholate increases the rate of respiration 
of B. subtilis at 0-0000125 molar concentration and decreases it 
at 0-001 molar and higher concentrations. This salt is antagonised 
by sodium chloride, most favourably by 14°375 molecular pro- 
portions of the latter. Saponin at 0°00005—0:001 molar concen- 
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tration decreases the rate of respiration. (For the similar ap. 
tagonism of taurocholate to chloride in the case of the permeability 
and electric conductivity of Laminaria, compare Osterhout, 4) 
1919, i, 303). G. B. 


Comparative Studies on Respiration. XVI. Hypotonic 
and Hypertonic Solutions. O. L. Inman (/. Gin. Physiol, 
1921, 3, 533—537).—Highly hypertonic sea-water rapidly reduces 
respiration of Laminaria, highly hypotonic solutions do the same 
somewhat less rapidly. Hypertonic solutions of sodium chloride, 
of calcium chloride, and of mixtures in the proportion 50:1 all 
lower the respiration of wheat seedlings. G. B. 


Slimy Lactic Streptococcus. A Non-pathogenic Species 
of Lactic Ferment. H. Vioitu (Ann. /nsi. Pasieur, 1921, 35, 
218—229).—A lactic acid Streptococcus is commonly found in milk 
and its products which forms in sugar media a slimy substance. 
Its presence indicates contamination after milking by dirt o 
addition of water, and incomplete sterilisation : twenty minutes’ 
pasteurisation at 60° kills it. It is indifferently aerobic and 
anaerobic. Minimum temperature, 10°, optimum, 30°, maximum 
temperature, 45—46°. It develops readily in media containing 
sugars and nitrates. 

It differs slightly in its biological reactions from the ordinary 
lactic ferments and although non-pathogenic for man and, appar- 
ently, animals, may be pathogenic for certain plants, for example, 
beetroots. G. W. R. 


Nutritional Requirements of Yeast. III. Synthesis oi 
Water-soluble-B. V. E. Netson, Exxis I. Futmer, and Rom 
Cussna (J. Biol. Chem., 1921, 46, 77—81).—A yeast was subcul- 
tured on alternate days throughout a year by adding | c.. to 
50 c.c. of a solution containing only salts and sucrose. ‘The maxi- 
mum concentration of original constituents was thus 1 x 50™. 
Yet it contained enough vitamin-B to restore rats fed on a synthetic 
diet to normal growth. It was therefore synthesised by the yeast. 
This further tends to invalidate Williams’s method for estimating 
vitamin-B (compare Ann. Rep., 1920, 167—-168). G. B. 


The Adaptation of a Top Yeast to a Galactose Fermentation 
Medium. H.von Ever, I. Laurin, and A. Perrersson (Biochem. 
Zeitsch., 1921, 144, 277—291).—Under normal conditions, the 
quotient of the velocities of fermentation of sucrose and of galactose 
by a top yeast (SBII) is 1:50. After a preliminary treatment o 
the yeast in galactose solutions the organism, however, becomes 
adapted to the galactose medium and the quotient of the velocities 
of fermentation of sucrose to that of galactose becomes 1 : 65. 
With a bottom yeast, the quotient of 1: 2-4 was attained. Asm 
the case of dextrose and levulose, the addition of an aqueous 
extract of dried yeast accelerates the rate of the alcoholic fermen 
tution of galactose. 8. 8. 2. 
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Constituents of Pelvetia Wrightii. Kinsuke Konpé (J. 
Soe. Agric. Forestry, Sapporo, 1920, 12, 353—366)—From the 
product of hydrolysis of Pelvetia Wrightii, with 4%, sulphuric acid, 
fuose and arabinose were isolated; the fucose gave 28-6% of 
nethylfurfuraldehyde. The presence of pentosan (640%) and 
methylpentosan (2-04°%) in the air-dried sample has been + 


. 


but mannitol and galactan were not present. K. K. 


Quantity of Hydrocyanic Acid in the Beans of Phaseolus 
lmatus. Liturta (Pharm. Zentr.-h., 1921, 62,95—97. Compare A., 
920, ii, 359, 411)—The quantity of hydrocyanic acid in these 
ans varies considerably; samples taken from separate sacks 
wnstituting a truck load yielded from 3-3 to 37-7 mg. of hydro- 
ganic acid per 100 grams of beans, the average being 20-1 mg. 
Acomposite sample from the whole of the 200 bags yielded 26 mg. 
pr 100 grams. Sour milk did not liberate a further quantity of 
iydrocyanic acid after the beans had been distilled in the usual way 
io remove the acid. The author is of the opinion that there is 
no danger to health in consuming beans containing relatively 
lage amounts of hydrocyanic acid, provided that they have been 
steeped in water for twenty-four hours, and that the water in which 
they are cooked is rejected; these treatments reduced the quantity 


of hydrocyanic acid to less than 1 mg. per 100 grams of beans. 
W. P.S. 


Lobinol—A Dermatitant from Rhus diversiloba (Poison 
Qak). James B. Monarr (J. Amer. Chem. Soc., 1921, 43, 
1i9—164)—A poisonous substance has been isolated in the form 
of an amber-red, oily liquid from the bark of Rhus diversiloba, 
towhich the author provisionally gives the name lobinol. If pure, 
itis apparently an unsaturated phenol, having two hydroxyl groups 
in the ortho position. It gives acetyl and benzoyl derivatives and a 
benzyl ether, an «-naphthylurethane, phenylcarbamate, and a picrate. 
It undergoes nitration, the product varying with the conditions. 
(See, further, J. Soc. Chem. [nd., 1921, 276a). W. G. 


The Forms of Nitrogen in Soja Bean Nodules. W. H. 
Srrown (Soil Sci., 1921, 14, 123—130).—No trace of cyanogen 
ion could be found in soja bean nodules at the flowering or fruiting 
stage of the plant’s growth. Of the total nitrogen in the nodules 
0—40% was soluble in water and from 40—55% insoluble in 10%, 
sodium chloride solution, or in 0-3°%, aqueous sodium hydroxide. 
The soluble proteins of the nodules contain apparently no globulin 
and only a small amount of albumin. About 3% of the water- 
soluble nitrogen was in the form of protein and proteose. Of the 
protein-free soluble nitrogen in the nodules about 16% of the total 
water-soluble nitrogen was present as amino-nitrogen and 19-3% was 
amide-nitrogen. More than 60% of the total water-soluble nitrogen 
| Was precipitated by phosphotungstic acid. The amount of the 
| latter form, based on the percentage of total soluble nitrogen 
_ Was much larger in the nodules than in roots, tops, or leaves. 


W.G, 
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Chemical Effect of Salts on Soils. W. P. Ketey ang 
A. B. Cummins (Soil Sci., 1921, 172, 139—159).—Chemically 
equivalent solutions of the chloride, sulphate, and nitrate of 4 
given base produced substantially equivalent chemical reactions 
with the two soils studied. The solubility of the anion of the 
neutral salt solutions was not materially affected, but an exchange 
of bases took place. The different salts may be arranged in an 
ascending order of reaction: calcium, sodium, ammonium, potass. 
ium, magnesium. Calcium was the base most readily replaced 
from these soils. When solutions of phosphates were used con. 
siderable amounts of the phosphate ion was precipitated by each 
of these soils. 

Chemical reactions take place between soils and alkaline solutions, 
which result in the conversion of a normal carbonate into a hydrogen 
carbonate, a lowering of the hydroxyl-ion concentration of the 
solution, and the precipitation of greater amounts of the kation 
of the solution than takes place with neutral solutions. The 
reactions between neutral salts and soils are dependent on the 
concentration. 

The above facts need to be remembered in drawing conclusions 
from soil cultures as to the relative toxicity of different salts and 
the alkali tolerance of different plants. W. G. 


Concentration of Potassium in Orthoclase Solutions not 
a Measure of its Availability to Wheat Seedlings. J. I. 
BREAZEALE and Lyman J. Brices (J. Agric. Res., 1921, 20, 615— 
621).—Finely-ground orthoclase containing 12:5% of potassium 
was shaken with distilled water, and germinated wheat seeds wer 
floated on the surface of the mixture. The liquid contained 2—! 
parts per million of soluble potassium. The amount of potassium 
in 100 seedlings after two to three weeks’ growth was determined 
and compared with controls in solutions without potassium. The 
results showed that the seedlings absorbed no potassium from the 
solutions, although from potassium chloride solutions of the same 
concentration absorption took place readily. Addition of lime, 
gypsum, and carbon dioxide to the solutions did not render the 
potassium available, neither did boiling the solution. On the other 
hand, if the solution was filtered and oxidised by evaporation with 
acids, large amounts of potassium were absorbed by the plant. 
Further, if the solutions were filtered through a Pasteur-Chamber- 
land filter to remove colloids and then oxidised, similar absorption 
took place. The experiments show that the potassium in orthoclas 
is combined in a complex form which is soluble in water but no 
available for plant use. The inference is drawn that the 00 
centration of a plant food in a soil solution is not necessarily the 
measure of its availability to the plant. J. Hd. 
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Numerical Revision of the Results connected with the 
Density of Methyl Fluoride; Atomic Weight of Fluorine. 
E. Mores and T. Batrusgcas (J. Chim. Phys., 1920, 18, 353—358). 
—The authors have revised the calculations of their previously 
published work on the density of methyl fluoride and the atomic 
weight of fluorine (A., 1920, i, 283) and in the new calculations 
have used a more accurate value of g. From the revision the 
weight of the normal litre of methyl fluoride is shown to be 1-54507 
gams; the weight calculated from determinations at 506-67 and 
253-33 mm. respectively is 1-53576 and 1-52665 grams. This shows 
that the divergence from Avogadro’s law, 1+A=1-01802. The 
deviation of the compressibility between 0 and 1 atm. is 0-01771. 
The weight of the normal litre of oxygen determined under the 
same conditions as that of methyl fluoride is 1-42882 grams. From 
these data the molecular weight of methyl fluoride is calculated 
to be 34-025 and the atomic weight of fluorine 19-002+-0-004. 

J. F.S. 


The Catalytic Dehydrogenation of Alcohols. Eric 
KeigutLEY RipEau (Proc. Roy. Soc., 1921, [A], 99, 153—162).— 
In confirmation of Sabatier’s experiments, the application of 
Nernst’s theorem shows that the effect of temperature on the 
dissociation constants of the equilibria : CH,-;CHO-+H,—=C,H,-OH, 
and CH,-CO-CH,-+H, —=CH,°CH(OH)-CHs, is very large. The 
velocity of decomposition at the surface of the solid catalyst is 
very much higher than the reverse reaction of hydrogenation. 
The variation of the dissociation constants with temperature was 
determined with a constant volume thermometer with reduced 
copper as catalytic material. Concordant values could not be 
obtained at atmospheric pressures, but a closer approximation to 
reversibility was obtained at low pressures. The value of AU, 
in Nernst’s equation, for the decomposition of ethyl alcohol, was 
found to be 11,500 cal., the mean value deduced from the heats of 
combustion being 10,700 cal. In the case of isopropyl alcohol, the 
respective values are 21,300 and 11,800. In the latter case, an 
error of less than 1° in the heat of combustion would explain the 
discrepancy. J. R. P. 


The Catalytic Preparation of Mercaptans. R. L. Kramer 
and E. Emer Rerp (J. Amer. Chem. Soc., 1921, 43, 880—890).— 
The catalyst was prepared by immersing coarsely powdered pumice 
il @ concentrated aqueous solution of thorium nitrate, using three 
parts of pumice to one part of thorium oxide, and evaporating the 
Solution to dryness. The residue was dried at 120° and then 

eated in a current of air at 270° until decomposition was nearly 

mplete, after which the temperature was raised to 400° to 
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complete the decomposition. Other processes did not yield an active 
catalyst. 

Alcohol vapour and hydrogen sulphide, when passed in equi- 
molecular proportions, at the rate of one gram molecule per hour over 
this catalyst at 380°, gave the following percentage yields of mer. 
captans: methyl, 41%; ethyl, 35%; propyl, 45%; butyl, 529%; 
isobutyl, 45%, and tsoamyl, 47%. When attempts were made 
to purify the products by fractional distillation, it was found that 
propyl, butyl, and isoamyl mercaptans gave mixtures of constant 
boiling point with the corresponding alcohols, and ternary mixtures 
with the alcohols and water. These mercaptans were best purified 
through their lead salts. W. G. 


The Interaction of Ethylene and Sulphur Monochloride. 
FREDERICK GEoRGE MANN, WILLIAM JACKSON Pore, and Ricnarp 
Henry VERNON (T., 1921, 119, 634—646). 


The Intersolubility of 68’-Dichlorodiethyl Sulphide and 
Ethyl Alcohol. Tuos. G. Toompson, J. H. Buack, and G. T. 
Sout (J. Amer. Chem. Soc., 1921, 43, 877—879).—The critical 
temperature of solubility of $8’-dichlorodiethyl sulphide and of 
absolute alcohol is 15-6°, but with 92-5% ethyl alcohol the value 
is 38-6°. Crude mustard gas may be purified by extraction with 
alcohol, and if the extract, after removal from the sulphur and 
resinous material, is cooled sufficiently, an excellent product is 


obtained. W. G. 


Organic Derivatives of Tellurium. IV. Action of Am- 
monia and the Alkalis on «-Dimethyltelluronium Di-iodide. 
Ricuarp Henry VERNON (T., 1921, 119, 687—697). 


C,, Fatty Acids. I. The Non-identity of Elzostearic 
Acid Tetrabromide from Tung Oil with Ordinary Linolic 
Acid Tetrabromide. Brn. H. Nicoter (J. Amer. Chem. So. 
1921, 43, 938—940).—.«-Eleostearic acid tetrabromide is show, 
contrary to the results of Kametaka (T., 1903, 83, 1042), not to 
be identical with linolic acid tetrabromide. The mixed m. Pp, 
103°, is lower than the m. p., 115°, of the two tetrabromides. Ethyl 
tetrabromo-«-eleostearate, m. p. 50°, is not identical with ethy! 
tetrabromolinolate. When brominated in light petroleum solution, 
a-eleostearic acid gave a dibromide, m. p. 85°, whereas linolic acid 
under similar conditions gave a tetrabromide only. 

g-Eleostearic acid tetrabromide (compare Morrell, T., 1912, 104, 
2082) is identical with «-eleostearic acid tetrabromide. W. G. 


Some Physico-chemical Constants of Acrylic Acit. 
Cuartes Mourev and Avaustin Bovraric (J. Chim. Phys., 19! 
18, 348—352).—-The authors have determined the melting poill 
boiling point, density, heat of neutralisation, and heat of combustio! 
of acrylic acid, and the electrical conductivity of solutions of acry 
acid and its sodium salt. The following data are recorded : melting 
point, 12-3°; boiling point, 141-6°/752 mm. and 48-5°/at 15 mo. 
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pe, 10600, Dj’, 10511; and the refractive index nj; =1-4224. 
The heat of neutralisation is found to be 13-85 Cal., which shows 
that acrylic acid is a much stronger acid than formic and acetic 
aids. The heat of combustion is 4554-5 cal. per gram or 327-9 
(al. per gram-molecule, from which the heat of formation is calcu- 
lated to be 93 Cal. The equivalent conductivity of sodium acrylate 
has been measured from dilution 32-4 to 1024 and the values found 
r=32-4, A=66°5; v=64, A=68-7; v==128, A=71-3; v=256, A=73; 
r=512, A=74°0; and v=1024, A=75-2; from these values Aw 
is extrapolated to the value 78-4. The ionic conductivity of the 
aryl ion is therefore 34-9. The equivalent conductivity of acrylic 
acid has been measured over the same range, and the degree of 
ionisation and the dissociation constant calculated at 18° Aw =349-9, 
and d=5°6 x 10. J. F.S8. 


Keto-enolic Desmotropy. XIV. Preparation of the 
Enolic Forms of Ethyl Acetoacetate and Acetylacetone. 
Kurt H. Meyer and Hernricu Hoprr (Ber., 1921, 54, [B)], 579— 
580)—It has been shown by Meyer and Schoeller (A., 1920, i, 707) 
that highly enolised ethyl acetoacetate can be prepared by the 
fractional distillation of the ester from glass vessels without the 
exclusion of catalysts, whereas aseptic distillation from silica flasks 
lads to a separation of the two forms, which, under these con- 
ditions, do not undergo interconversion. The preparation of the 
pure ketone is readily effected in a single operation by the latter 
procedure. The isolation of the pure enol is now described. For 
this purpose, the equilibrium ester is distilled from a Jena glass 
vessel in the presence of a trace of phthalic acid. The distillate, 
which is collected in a quartz receiver, contains 88% of enol, and 
is immediately refractionated from a silica apparatus. The first 
fraction consists of pure enol and has n}) 1-4475, whereas Knorr 
(A. 1911, i, 516) gives nj} 1-4480. The enolic form of acetyl- 
acetone can be obtained in a similar manner; the final product 
contains about 1° of the ketone. The value calculated for ni? 
for the pure enol is 1-4625, whilst that derived from Knorr and 
Fischer's data (A., 1911, i, 976) is 1-4630. Aseptic distillation of 
the ketone gives a more highly enolised distillate and a more strongly 
ketonic residue, in which, however, the equilibrium condition is 
attained with extraordinary rapidity. Acetylacetone appears to 

far more sensitive than ethyl acetoacetate to the influence of 
catalysts. H. W. 


Ethyl Hydrogen Diethylmalonate. Puuirre Dumusnit 
(Compt. rend., 1921, 172, 1043—1046).—Ethyl diethylmalonate is 
practically not attacked by alkalis in concentrated aqueous solu- 
on. In alcoholic solution, it is slowly hydrolysed, the process 
curring in two stages. In the first, ethyl hydrogen diethy]- 
malonate is produced and in the second diethylmalonic acid. These 


m ag are bimolecular and at 85° the ratio of their velocities 

/& =11, 

Ethyl hydrogen diethylmalonate, m. p. 19°, may be isolated in the 
q2 
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pure state by distilling under a pressure of 1 mm. At the ordinary 
pressure, it begins to decompose at 14-0°, giving carbon dioxide 
and ethyl «-ethylbutyrate, CHEt,-CO,Et. W. G. 


A Method for the Degradation of Acids of the Glutaric 
Series. A. Winpavus and F. KiAnnarpt (Ber., 1921, 54, [B), 
581—587).—Considerable difficulties are experienced in elucidat. 
ing the constitution of hydroaromatic acids of the glutaric series, 
since they are exceptionally resistant to oxidising agents and do 
not suffer smooth thermal degradation. It is now shown that 
they exhibit a characteristic behaviour when their silver salts are 
treated with iodine, since they are converted into mixtures of 
the corresponding anhydride and the lactone containing one fewer 
atom of carbon, thus: a ee and 


O-CO-[CH,},-CO-O =CO-[CH,},°CH,+CO,. The yield of pure lac. 
Ln) J 


tone varies somewhat with the individual member and the ten- 
perature of the reaction, but may reach 40%. The following 
method of elucidating the position of the carboxyl group in aliphatic 
dicarboxylic acids is advocated. The acid is evaporated with 
acetic anhydride and the residue heated at 260—280°; the smooth 
formation of a ketone shows the presence of a pimelic or adipic 
acid, whilst the ready production of an anhydride which is stable 
at this temperature indicates a glutaric or succinic acid. The 
silver salt is then heated with iodine when the presence of the 
former is shown by the production of a lactone, whereas the latter 
gives only the anhydride. 

Equivalent amounts of the finely-divided silver salt and iodine 
are mixed with sand and heated slowly at about 150°; the cold 
product is extracted with ether, and the ethereal solution is agitated 
with cold concentrated potassium carbonate solution containing 4 
little sodium sulphite which dissolves the anhydride in the form 
of the glutarate without affecting the lactone. 

Glutaric acid gives y-butyrolactone, b. p. 202—203° in 30% yield. 
88-Dimethyl-y-butyrolactone, b. p. 207—208°, m. p. 55—57° & 
obtained from @8-dimethylglutaric acid and is oxidised by potas 
ium dichromate to ««-dimethylsuccinic acid, m. p. 140°. «-Ethy!- 
glutaric acid is transformed into y-hexolactone, b. p. 215—216°, the 
constitution of which is deduced from its conversion into barium 
y-hydroxyhexoate and its oxidation to succinic acid; the product 
does not appear to contain «-ethyl-y-butyrolactone. ax’ -Diethy! 
glutaric acid is converted into «-ethyl-y-hexolactone, b. p. 231—233 
which is characterised by its oxidation to «-ethylsuccinic _* 


Preparation of Galactonolactone. P. A. Levens and G. i 
Mever (J. Biol. Chem., 1921, 46, 307—308).—The pure unimole- 
cular lactone is prepared by suspending calcium galactonate ? 
water containing an equivalent of oxalic acid, filterin 
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frm, redissolving this by warming, and pouring the syrupy liquid 
into glacial acetic acid. The hydrated form of the lactone, with 
|H,0, erystallises. G. B. 


The Humus Acids. Sven Opin (Koll. Chem. Beihefte, 
1919, 44, 75—260)—A long account of the humus acids which 
contains a very full account of all previous work, a bibliography of 
the subject containing 386 references, and an account of some new 
work of the author. Humus substances are defined as those 
yelowish-brown to dark brownish-black substances of unknown 
constitution which are produced by the decomposition of organic 
substances either in nature or artificially. They show a marked 
afinity for water, and when insoluble in water are at least dis- 
persed or undergo swelling. The water which is taken up is lost 
when the substances are brought under a diminished pressure. 
Humic acids are those humus substances which are capable of 
eparating a hydrogen ion and which, with strong bases, produce 
typical salts with the separation of water. Humus acids consist 
of three members, (a) humic acid, (6) hymatomelanic acid, and 
() fulvie acid, and the general properties of the three acids are 
tabulated. The second chapter deals with the history of the study 
of these substances and with the work published between 1826 
and the present day. The preparation of humic acid from peat is 
described and the methods of purification are dealt with. It is 
shown that when ammonia acts on aqueous suspensions of leaf- 
mould and on humified leaf mould an adsorption compound with 
the ammonia can be recognised. At the same time, the dark 
brown substance enters largely into a salt formation and even at 
concentrations as low as 0-O1N the salt formation predominates 
largely over the adsorption. With increase of temperature, the 
velocity of the humate formation increases. Electrometric titrations 
lead to the approximate value 340+-10 for the equivalent weight of 
the humic acid. This value is confirmed by conductivity titrations 
and by the analysis of the calcium and barium salts. The equivalent 
conductivity of sodium humate solutions is found to be: at 15°, 
A» =83, and at 17°, Ao =—90. By measurement of the electrical 
conductivity it is shown that the dried and insoluble humic acid is 
very slowly converted into the soluble ammonium humate, the 
process being far from complete in forty-six days. Viscosity 
measurements of solutions of humic acid in sodium, potassium, 
lithium, and ammonium hydroxide, taken together with the equiva- 
lent conductivity (Ostwald’s rule), indicate that humic acid is 
tetrabasic. The greater the degree of dispersion of humic acid 
Suspensions, the greater the absorption of light, that is, the greater 
the intensity of the colour, but with the formation of the humate 
ion the intensity of the colour becomes much greater. In the case 


vot sodium humate, the absorption maximum lies at 250 pu. 
Humic acid has a medium strength, is generally sparingly soluble 
/ water, and readily forms colloidal solutions; it has a com- 
/Position which is to be represented by CggH;,0,,(CO,H),. A 
Sumber of metallic salts of humic acid are described. Chapter IV 
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of the work deals with the hymatomelanic acid and the process of 
humification. Hymatomelanic acid has a yellowish-brown colouw, 
and it absorbs light less than humic acid. It has an equivalent 
weight of about 200; the salts of this acid are all insoluble in 
alcohol, but they easily form highly dispersed suspensions. Humus 
colloids are shown to exercise a considerable protecting action on 
clays which is of the same order as that of other protecting colloids, 
but is specific to certain varieties of clay and electrolytes. The 
hydrogen-ion concentration of aqueous extracts of turf is found 
to vary between 0-8x10-* and 66x10¢*N. The significance of 
“liming ’’ the humoid earth is considered. It is shown that limed 
samples always bind more water than unlimed samples, but the 
difference is not of practical importance ; the limed humus, however, 
gives up its water more readily than the unlimed humus. After lim. 
ing, the water appears to be a little more firmly held and consequently 
is less easily taken up by plants. J. FS. 


Distillation of Aqueous Solutions of Formaldehyde. 
JoHn A. WILKINSON and I. A. Grason (J. Amer. Chem. Soc., 192, 
43, 695—-700).—Aqueous solutions of formaldehyde of various con- 
positions have been distilled and the various fractions analysed. 
From the data thus obtained distillation curves have been plotted. 
It is shown that with small concentrations of formaldehyde 
(below 8°) the distillate always contains a greater percentage of 
formaldehyde than the original solution, but with higher con- 
centrations the distillate is always weaker than the original solution. 
With low concentrations, the residue in the distilling flask is always 
weaker than the distillate which has just passed over, but with 
higher concentrations the residue is always stronger. The difference 
is accounted for by the polymerisation of the formaldehyde in water 
solutions into molecules having a low vapour pressure. Prolonged 
heating does not form any more of the solid polymeride than i 
formed normally, since the distillation curves of a given solution 
which had been boiled for twenty-four hours with a reflux con- 
denser and the solution which had not been previously boiled, wer 
identical. J. F.S. 


The Action of Unimolecular Formaldehyde on Grignard's 
Compounds. K. Zircier (Ber., 1921, 54, [B], 737—740)- 
The production of primary alcohols by the action of Grignard 
reagents on trioxymethylene is rendered tedious by the spanl® 
solubility of the latter in ether and its very gradual depolymerisatio. 
The difficulty is avoided by conducting the vapours from thoroughly: 
dried, boiling trioxymethylene into the cold, well-stirred Grignatl 
compound. The yields are generally better than those obtainel 
in the older process and attain their maxima in the cases of bent 
alcohol and «-naphthylearbinol, b. p. 162—163°/11 mm., m. p 
59°5—-60°. The production of n-propyl alcohol from magnesllll® 
ethyl bromide is rather less satisfactory, partly, at any rate, owl 
to the formation of considerable quantities of diethyl methyle 
ether, CH,(OEt),. H.W. § 
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Preparation of Acetaldehyde from Acetylene. CHEMISCHE 
Fasrik GRIESHEIM ELEKTRON (Brit. Pat. 143891).—In the con- 
yersion of acetylene into acetaldehyde in presence of mercury 
compounds, the catalyst is continuously regenerated in the ab- 
sorption vessel itself by an anodic oxidation process in which the 
reduced mercury forms the anode, the acid reaction liquid the 
electrolyte, and mercury, lead, or platinum the cathode. The 
latter may either be arranged in a chamber closed by a diaphragm 
from which the hydrogen is discharged, or it may be placed without 
a diaphragm in the acid reaction liquid, the hydrogen which gradually 
accumulates in the circulating gas being removed at intervals. By 
this process larger quantities of mercury salt exceeding 10% of the 
weight of the reaction liquid can be employed with a consequent 
increase in the rate of absorption of the acetylene. G. F. M. 


Acraldehyde. CHARLES Movurev, CHARLES DUFRAISSE, 
ApotpHE LepaPE, Paut Rosin, JEAN PoUGNET, AUGUSTIN 
Bouraric, and ErreNNE BorIsMENU (Ann. Chim., 1921, [ix], 15, 
158—211).—A more detailed account of work already published 
(A., 1919, i, 574; 1920, i, 10, 143, 144). W. G. 


Some Physico-chemical Constants of Acraldehyde. 
CuaRLES Mourgevu, AuGustTIn BovuTaric, and CHARLES DUFRAISSE 
(J. Chim. Phys., 1920, 18, 333—347).—The authors have deter- 
mined the melting point, boiling point, vapour pressure, density, 
coefficient of expansion, refractive index, molecular refraction, 
solubility in water, specific heat, latent heat of vaporisation, heat 
of combustion, and electrical conductivity of acraldehyde. The 
material used was very pure and the data given, with the exception 
of the electrical quantities, are in the highest degree trustworthy. 
The melting point lies between —88° and —87°, the boiling point 
is §2°15°/751-3 mm., 52°46°/760 mm., and 53°00°/773'2 mm. The 
vapour pressure has been determined over the range 3°3—137°2° 
-and the results are given in kilogr./sq. em.; the following values 
/ are recorded: 3°3°, 0°135; 5°, 0°148; 10°, 0°187; 15°, 0°235; 
25°, 0°366; 40°, 0°645; 50°, 0°923; 60°, 1:17; 70°, 1:56; 80°, 
214; 90°, 3°045; 100°, 4:18; 110°, 5°35; 120°, 6°91; 130°, 8-69; 
and 137:2°, 10°0. The density has been measured at temperatures 
from 0° to 50°, and is given by the formula D:=0°86205/(1-+ 
0'001318¢+-0-00000332?) ; actual measured values are 0°, 0°86205; 
15°, 0°8447; 30°, 0°8269; and 50°, 0°8075. The molecular volume 
at the boiling point is 70°0 and the mean coefficient of expansion 
over the range 0—49° is given by the formula 5=0-001318-+ 
000000337. The following values of the index of refraction are 
- given: nm); 11°5°, 14066; 15°, 1°40475; 16°2°, 1:°4041; 19°3°, 
14022, and the molecular refractivity is 16°24. The solubility 
of acraldehyde in water and water in acraldehyde has been deter- 
mined over the range —8° to +53°. The results show that water 
becomes more soluble in acraldehyde as the temperature is raised, 


ig Whilst acraldehyde becomes less soluble. The mean specific heat 


) over the range 17—40° is 0°5115; 17—47°, 0°5105; and 18—44°, 
05115, The latent heat of vaporisation at the boiling point is 
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1207 cal. per gram, the molecular latent heat 6759-2 cal. This 
gives the value 20°76 for the constant ML/T7. The molecular hea; 
of combustion at constant volume is 389°8 Cal. at constant pressure, 
390°1 Cal. and the heat of formation is given by 3Cjiamona+4H+ 
O=C,H,Ojiquia+30°8 Cal. The electrical conductivity is given 
as 1°55 10-7 reciprocal ohms at 10°. Acraldehyde is not a good 
ionising medium, for a solution of 0°088 gram of benzoic acid in 
100 c.c. of acraldehyde has a conductivity of only 2 x 10 reciprocal 
ohms. J.F.S, 


Preparation of Glyoxal by the Action of Acetylene on 
Gold Chloride or Bromide. Karu KInpLer (Ber., 1921, % 
[B], 647—649).—Gold is quantitatively precipitated from aqueous 
solutions of auric haloids by acetylene if the gold content does not 
greatly exceed 1°5%. The acetylene is thereby converted into 
carbon dioxide (12%) and glyoxal (about 86%), the latter appearing 
to be the sole organic product of the change. The finely-divided 
gold can be readily reconverted into the haloid by treatment with 
chlorine or bromine. H. W. 


Researches on Residual Affinity and Co-ordination. 
III. Reactions of Selenium and Tellurium Acetylacetones. 
GILBERT T. MorGan and Harry DuGaLp Keitru Drew (T., !921, 
119, 610—625). 


Compounds of Dextrose with Salts. W. D. HELDERMayy 


(Arch. Sutkerind. Ned. Ind. [Chem. Serie], 1920, 2305—2310: 
from Chem. Zentr., 1921, i, 783).—Double salts of dextrose with 
potassium chloride, sodium chloride, and potassium sulphate do 
not occur in aqueous solution at 30°; the transformation point for 
such double salts may, however, lie below 30°. G. W. R. 


«-Glucosyl Chloride and a New Disaccharide («-Glucos- 
idoglucose). Amé& Picrer and Pierre Castan (f/elv. Chin. 
Acta, 1921, 4, 319—324).—Glucosan dissolves in concentrated 
hydrochloric acid with development of heat and formation of a 
compound, C,H,,0,Cl, which is obtained as a colourless, trans- 
parent, vitreous mass and is named «-glucosyl chloride. Wher 
heated with acetic anhydride and sodium acetate this compound 
is converted into «-acetochloroglucose, whilst sodium methoxide 
in alcoholic solution converts it into «-methylglucoside. The 
chlorine atom is, therefore, attached to the first carbon atom od 
the glucose chain, its spacial position being in correspondence 
with glucosides of the «-series. If the structure previously pr 
posed for glucosan (A., 1920, i, 820) is adopted, «-glucosyl chloride 

ia will have the annexed configuration. 
| Vv The chloride dissolves, readily and 
| Cl OH H | OH without change, in cold water, the 


! . 
-C—C—C—C—C—CH,OH solution giving a precipitate wit 
H H OHH H silver nitrate only in the hot. 
The mobility of the chlorine atom 
renders possible the utilisation of «-glucosyl chloride for the synthes* 
of other glucosides and disaccharides of the «-series. Treatment 
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glucosan in methyl alcoholic solution with alcoholic potassium 
hydroxide yields a potassium derivative of glucosan, C,H,O;K, 
yhich is highly hygroscopic, but, if filtered rapidly and washed 
with dry ether, may be kept for a long time out of contact with 
moisture. The interaction of this potassium derivative and 
xglucosyl chloride yields a glucosylglucosan (not isolated) which 
by union with water forms «-glucosidoglucose, C,,H,.0,, (annexed 
formula ?); this exhibits the normal cryoscopic behaviour in 
aqueous solution, separates in crystalline crusts, has m. p. 90°, and 
on further heating swells and loses water, resolidifies, and melts 

O again at 187°. It has a 


0OH-CH (CH(OH)CH-[CH,-OH] CH bitter taste and exhibits 
2 
0H-CH{CH(OH)},CH-CH(OH):CH,> 2 mutarotation, the value 
VU 


of [«], being initially 
+ 12°02° and finally 
+1051 to 10°54°. It fails to redden decolorised magenta solution 
and reduces Fehling’s solution in the hot, its reducing power being 
599% of that of dextrose; it is converted completely into the 
latter sugar when boiled with hydrochloric acid. «-Glucosidoglucose 
isnot hydrolysed by emulsin, forms a phenylosazone, m. p. 173—174°, 
and in some respects resembles, but is not identical with, gentiobiose. 
TZ. &. 2. 


Polysaccharides. VII. Constitution of Cellobiose. P. 
KarRER and Fr. WrpMeErR (Helv. Chim. Acta, 1921, 4, 295—297).— 
Hydrolysis of heptamethyl-8-methylcelloside (this vol., i, 310) by 
means of 5°% hydrochloric acid solution yields tetramethyl- and 
trimethyl-glucoses (compare Denham and Woodhouse, T., 1914, 
2357; 1917, 244; Haworth and Leitch, T., 1918, 188). Since 
heptamethyl-8-methylcelloside is obtained by methylation of cello- 
biose, the latter must, in accordance with the formule for tri- and 
tetra-methylglucoses, be 5-8-d-glucosido-d-glucose, 


O tad . 
0H‘CH,*CH(OH)*CH-[CH(OH)],"CH*O°CH(CH,’OH)*CH*[CH(OH)],*CH‘OH. 
In a paper published since the completion of the authors’ work, 
Haworth and Hirst (T., 1921, 119, 193) have also given this struc- 
ture for cellobiose, but the heptamethyl-8-methylcelloside they used 
contained admixed heptamethyl-«-methylcelloside. x. Et. P. 


The Fundamental Organic Substance of Amylopectin. 
M. Samec and ANKA Mayer (Compt. rend., 1921, 172, 1079—1082).— 
The classification suggested for the products of hydrolysis of starch 
1s:—amyloses (without reducing power), dextrins (with reducing 
power), dextrinic acids (with acid action), prefixing these names by 
amylo-, erythro-, or achroo-, according as they give blue, red, or 
no colour with iodine. In this manner the carbohydrate derived 
from amylopectin will be classed as an erythroamylose. W. G. 


Plant Colloids. VIII. Some Cellulose Dextrins. M. 
Samec and J. Maruxa (Koll. Chem. Beihefte, 1919, 11, 37—73. 
_ Compare A., 1919, i, 472)—The degradation of cellulose sulphite 
_ by sulphuric acid (85—50%) and phosphoric acid (85—76-5%) 


q* 
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has been investigated. In the case of the first named acid, the 
action was carried out at 20°, whilst in the latter case temperatures 
of 50° and 70° were employed. The reactions were allowed to 
proceed for periods up to one hundred and forty-four hours, and the 
product was examined at intervals by means of determinations of the 
colour produced by iodine, the viscosity, the amount precipitated 
by alcohol or water, the optical rotation, and the solubility in 
sodium hydroxide (10%). The results of the experiments with 
sulphuric acid are presented in numerous tables, and show that 50°, 
sulphuric acid does not completely dissolve cellulose sulphite, whilst 
acid of concentrations greater than 85°% chars it. The freshly. 
prepared cellulose solutions in sulphuric acid are at first colourless, 
but they become coloured when kept. The iodine coloration 
changes from pure blue to violet and then to reddish-brown, and 
finally disappears as the extent of the degradation becomes greater. 
The relative viscosity rises to a maximum and then falls as the 
swelling and solution processes increase; the rate of the change in 
the viscosity increases with increasing acid concentration. The fall 
in the viscosity after the maximum has been reached points toa 
degradation of the molecuie. The extent to which the cellulose 
degradation products are precipitated by water and alcohol is an 
excellent means of following the extent of the degradation. A 
portion of the dextrin is soluble in water. All concentrations of 
sulphuric acid above 60% destroy the gelatins which are insoluble 
in water within the first half hour after the reaction has commenced. 
This destruction also takes place in the more dilute acids, but the 
more slowly the more dilute the acid. The products produced by 
75—85%, acid in half an hour are completely soluble in alcohol. 
On heating the alcoholic solution, the esters primarily formed are 
decomposed and a thick, white precipitate separates. The degrad: 
ation products formed by 65—55°% acid give a transparent very 
stiff jelly with alcohol, which on boiling with alcohol diminishes in 
viscosity and deposits dextrin as a white, flocculent mass. The 
progress of the degradation of cellulose is shown by (1) the changes 
in the iodine reaction, (a) change of the blue colour to violet, 
(b) change of the violet colour to brown, and (c) disappearance of 
the colour, (2) the change of products in a water-soluble con 
dition, and (3) the precipitation by alcohol, (a) the dextrin esters 
gelatinise with alcohol and the dextrin is then precipitated, (b) the 
dextrin esters and the dextrins are insoluble in alcohol, (c) the 
dextrin esters are soluble but the dextrins insoluble in alcohol, 
and (d) both the dextrin esters and the dextrins are soluble 1 
alcohol. 

The degradation by phosphoric acid proceeds differently from 
that with sulphuric acid. At ordinary temperatures phosphont 
acid of a greater concentration than 75°/, forms a colourless, vel! 
viscous jelly which is only very slowly changed at this temperatur 
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At higher temperatures, the decreasing viscosity and _increasilt > 


coloration of the solution indicate a degradation, but the velocity 


of the change is very much less than in the case of sulphuric acid. F 


Thus the blue iodine colour is still given by the products after the 
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reaction has been proceeding for many hours with 85° phosphoric 
acid at 50°, the first shade of violet appearing only after sixteen 
hours. A more rapid degradation takes place at 70°. The pro- 
duction of water-soluble products occurs in forty-six hours, whereas 
this is the case in one hour with 60° sulphuric acid at the ordinary 
temperature. The phosphoric acid-cellulose jellies are extremely 
viscous, Which indicates, not only a small velocity of degradation, 
but also a very complete esterification of the dextrins. At 70°, 
the solution of the cellulose occurs rapidly, but the mixture speedily 
becomes dark brown or black. The author has isolated five dextrin 
products which have been examined as to their viscosity, precipi- 
tation by salts, hydrogen-ion concentration, conductivity, and 
osmotic pressure. These products are characterised “ Dextrin I,” 
aproduct soluble in sodium hydroxide, insoluble in water, prepared 
by the action of 50 parts of 55°/, sulphuric acid on 2 parts of cellulose 
at 20° for forty-five minutes; ‘‘ Dextrin II,” a product prepared 
imilarly, but soluble in water and insoluble in alcohol; ‘ Dextrin 
lll,” a product prepared from 2 parts of cellulose and 5 parts of 
3% sulphuric acid, which is soluble in water and insoluble in 
alcohol; ‘‘ Dextrin IV,”’ prepared by the action of 1 part of cellu- 
lose and 20 parts of 85°, phosphoric acid for one hour at 50°, and 
*“Dextrin V,” prepared by the action of 25 parts of 80°/, phosphoric 
acid on 1 part of cellulose for twenty-four hours at 50°. All five 
products were dialysed until free from electrolytes, a process which 
occupied many weeks. The examination of the various dextrins 
shows that the action of the sulphuric acid depends, not only on 
the concentration of the acid, but also on the relative quantities 
of cellulose and acid. With a sufficient excess of acid, dialysable 
dextrins are produced in the first quarter of an hour and at the 
same time the molecular weight of the colloidal residue is greatly 
diminished. By further action of the acid, the degradation both 
of the dialysable portion and of the colloidal residue continues until, 
after five hours, the most coarsely disperse portion has a mean 
molecular weight of 2400 and the viscosity falls from 1-5 to 1-1; 
at the same time, the group —SO,H enters the molecule with the 
formation of esters. On adding sodium hydroxide to the dextrin 
solution a portion of the hydroxide is bound, which in the case of 
“ Dextrin I” is found to be one molecule of hydroxide to an amount 
of dextrin corresponding with about 41—42C,H,,0,; groups, and 
in the case of “ Dextrin III’? one molecule of hydroxide to about 
6C,H,,0; groups. This increase in the amount of bound hydroxide 
is taken to indicate an increase in the number of HSO, groups in 
the molecule. Assuming that in the neutralisation, with phenol- 
phthalein as indicator, only the —SO,H group is concerned, then 
one such group is combined with 41—42C,H,,0; groups in ‘‘ Dextrin 
I,” whilst in “‘ Dextrin ITI” the complex C3,H;,049°SO,H is present. 
_ The action of diastase on the five dextrins has been examined. 
Dextrin I,” in the form of a suspension, is not markedly attacked 
by diastase, but in colloidal solution its reducing powers are markedly 
teduced and a two hours’ interaction reduces the copper number 
from 15:8 to 6-9, and at this point the dextrin flocculates. ‘‘ Dextrin 
q* 2 
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Il ” is relatively more like the starches in its behaviour with diastase, 
The viscosity decreases strongly and the reducing power increases, 
and after two hours’ action a fermentable sugar is produced. The 
optical rotation increases, whilst the electrical conductivity and 
the hydrogen-ion concentration remain constant. ‘‘ Dextrin III” 
behaves similarly to “‘ Dextrin II,” but here the conductivity and 
the hydrogen-ion concentration increase. “‘ Dextrin IV”’ is not 
attacked, whilst “‘ Dextrin V ” behaves similarly to the correspond. 
ing sulphuric acid product except that the amount of action is less, 
J. FS, 


Plant Colloids. X. Action of Formaldehyde on Starch. 
M. Samec and AnKA MAYER (Koll. Chem. Beihefie, 1920, 13, 165— 
192. Compare preceding abstract)—The action of formaldehyde 
solutions of various concentrations on potato starch has been 
investigated at various temperatures. It is shown that formalde. 
hyde does not effect a degradation of starch at the ordinary tem. 
perature, but converts it into a loose compound, which has lost 
its power of giving a coloration with iodine and is much mor 
hydrated than starch itself. The mean molecular weight of for. 
aldehyde-starch is the same as that of natural starch, and the 
content of starch of lower molecular weight compounds is not 
changed by the addition of formaldehyde. The density of for. 
aldehyde-starch solutions is somewhat greater than that of ordinary 
starch solutions, but the decrease in volume is not great enough to 
mask the increase in the viscosity. Formaldehyde is not capable 
of bringing about a resynthesis from the degradation products o 
starch. At higher temperatures, a degradation takes place in 
formaldehyde-starch solutions to an extent which is governed by 
the amount of acid formed by oxidation. The optical rotation o 
natural starch is slightly decreased by the action of formaldehyde. 
The change in properties brought about by formaldehyde is practic. 
ally the same as that produced by the action of a 5—10x10°\ 
potassium hydroxide solution, and both can be explained by a 
opening of the oxygen ring and a subsequent combination with the 
reacting agent. Formaldehyde reacts with amylopectin and with 
amylose in an analogous manner and does not affect the relationship 
of the quantities of these substances. J. F.8. 


Cellulose. Kart FREUDENBERG (Ber., 1921, 54, [B], 767- 
772).—It is shown that cellobiose octa-acetate can be isolated in4 
yield corresponding with the presence of 35—36°% of cellobiose it 
the original material in a single operation when cellulose is treated F 
with a mixture of acetic anhydride and concentrated sulphuric acid 
at a low temperature, the operation then requiring about fourteet 
days. The yield is thus but little lower than the highest values rt 
corded by Ost (A., 1906, i, 560) and Madsen (Diss., Hanover, 191"). 
In order to gain an idea of the amount of octa-acetate actually pr 
duced, the author considers the process to be divisible into thre 
stages: (1) from the commencement of the reaction until such 
time as the cellulose is so far dissolved and swollen that it is col 
pletely penetrated with sulphuric acid (about eight hours); (2) for 
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this point until the bulk of the octa-acetate has separated, and 
3) the period until the conclusion of the experiment. Losses in 
the octa-acetate are occasioned in the second phase by the action 
of sulphuric acid on the dissolved substance, and in the third phase 
by the degradation of the crystallised material. An estimate of 
the extent of these losses is obtained by subjecting the octa-acetate 
dissolved in chloroform to the action of the acid mixture of such a 
ncentration as corresponds to that of the final stage of acetolysis 
and by exposing the crystals to the action of the acid mixture. 
The results lead the author to the conclusion that cellulose is com- 
posed to an extent of more than 60% of cellobiose. 

This result is in contradiction with Hess’s hypothesis (A., 1920, 
i, 582, this vol., i, 12) that cellulose is fundamentally composed of 
yentaglucosidylglucose, in which case the maximal yield would be 
32-79. Although, however, cellobiose is to be regarded as the 
wit of cellulose, it is remarkable that the yield of isolable octa- 
acetate is considerably below 50% of that theoretically possible, 
and it appears very difficult to improve this value. This may be 
explained on the hypothesis that the molecule is composed of a 
vries of cellobiose residues which are all united on the same principle 
as cellobiose itself. Calculations based on the law of probability 
indicate that the disruption of a uniform polysaccharide chain of 
ten or more members in homogeneous solution would only lead to 
the isolation of about 32° at most in the form of biose, whilst if 
the latter crystallised as it was formed and then remained completely 


intact the yield would be increased to 67%. H. W. 


Cellulose. III. Asymmetric Structure of Cellulose 
and the Influence of Ammoniacal Copper Hydroxide 
(Schweizer’s Reagent] on the Rotation of Carbohydrates. 
Kurt Hess and Ernst MessMER (Ber., 1921, 54, [6], 834—841).— 
The optical activity of cellulose was a subject of discussion about 
thirty-five years ago between the French chemists Levallois (A., 
1885, 500), and Béchamp (A., 1885, 257, 500); the former observed 
that solutions of the carbohydrate in ammoniacal copper hydroxide 
were optically active and attributed this result to the cellulose. 
The latter found that freshly regenerated, and therefore unhydro- 
lysed, cellulose was inactive and considered the activity of the 
copper solution to be due to the latter itself, since he observed 
activity with such solutions in the absence of cellulose although his 
values lie within the limits of his experimental error. A repetition 
of the experiments has confirmed Levallois’s results ; cellulose-free, 
ammoniacal copper hydroxide solutions are optically inactive. 
The experimental work is particularly difficult since for blue light 
even with long experience it is not easy to avoid an error of -++0-05° 
In setting the polarimeter and, also, the rotation dispersion is par- 
ticularly large, although it can be partly compensated by suitable 
use of a subsidiary Schweizer’s solution. Solutions of cellulose in 
_ the latter are optically active, two determinations under somewhat 
_ differing conditions giving the values [«]—about —950° and —1000° 
respectively. On the other hand, solutions of “ regenerated ”’ 
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cellulose in concentrated hydrochloric acid are inactive, as are also 
ethereal solutions of ethylcellulose, aqueous-alkaline solutions of 
xanthogenate cellulose, and jellies of cellulose in neutral salt soly. 
tions. Cellulose presents, therefore, a marked example of “ latent 
asymmetry,” thus resembling mannitol, and it would thus appear 
that ammoniacal copper hydroxide behaves towards it in the same 
manner as boric acid or borax towards the simpler carbohydrates, 
The phenomena may possibly be explained by the hypothesis that 
the subsidiary valencies which unite the celluxose in cellulose ar 
diverted by the copper atom with consequent disruption of the 
cellulose molecule and formation of an ammoniacal copper celluxose 
complex to which the activity of the solution is due. This hypo. 
thesis is supported to some extent by the observation that the 
specific rotation of sucrose in Schweizer’s reagent at first diminishes 
with increasing copper content until it becomes zero, when 3 mole 
cules of the carbohydrate are present for every 5 molecules of copper, 
and subsequently increases. A marked displacement of activity is 
similarly observed with «-methylglucoside. H.W. 


Experiments on Wood Cellulose. Warson G. Harpive 
(J. Physical Chem., 1921, 25, 201—203).—If wood cellulose is 
heated at about 100° with dilute sodium hydroxide for a sufficient 
time the rate of attack becomes very low and may become zen. 
With the sample of wrapping paper studied, heating with 1°, 
sodium hydroxide for twenty-five hours left about 60° of material 


undecomposed. The sodium hydroxide did not decompose all the 
ligno-cellulose, and may not have decomposed any. Approximately 
equal decomposition may be obtained by heating for about six 
hours with 6°, sodium hydroxide. J. R. P. 


Nature of the Process of Swelling. I. E. KNorvenace 
and Orro Eperstapt (Koll. Chem. Bethefte, 1921, 13, 194—212).—A 
large number of experiments on the swelling of acetylcellulose are 
described. It is shown that in pure water and in absolute alcohol 
acetylcellulose does not swell to a measurable extent, but when 
mixtures of alcohol and water or water and acetone or acetic acid 
are used it swells strongly. There is for each pair of liquids a 
definite composition at which the swelling is at a maximum. The 
amount of swelling was measured in the first place by the increase 
in the weight of the hair-like fibres after soaking in the liquid. The 
amount of swelling did not decrease when the whole of the organic 
solvent was displaced from the swollen mass by water, that is, when 
the swollen mass was converted into the pure hydrogel. The 
amount of swelling was also determined by the increase in volume, 
which was ascertained from microscopic measurements of the 
diameter of the individual fibres. Both methods gave similar 
results. Unswollen acetylcellulose is only slowly dyed in 0-05", 
aqueous solutions of methylene-blue at 25°; the maximum of 
coloration for dull tones was reached only in the course of severil 
months, whilst strongly swollen acetylcellulose reached the same 
colour maximum under identical conditions in a yery few minutes 
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An increase in temperature accelerated the dyeing. Unswollen 
yetylcellulose is hydrolysed by aqueous solutions of alkali hydr- 
oxides with the greatest difficulty even at elevated temperatures, 
shilst swollen acetylcellulose is completely hydrolysed at 25° in 
half an hour by N/2 potassium hydroxide. As in the case of the 
dyeing, the velocity of hydrolysis increases with the degree of the 
welling. ‘The behaviour of dilute solutions of potassium hydroxide 
with swollen acetylcellulose enables the amount of the acetyl group 
present to be easily estimated. J.F.S. 


The Production of Carbon Monoxide by the Action of 
Alkaline Hypohalogenites on Carbamide. WiuL.LIAm HoLps- 
worth Hurtiey (Biochem. J., 1921, 15, 11—18).—The author 
urives at results similar to those of Krogh (A., 1913, ii, 641) with 
rgard to the production of carbon monoxide by the action of 
ikaline hypobromite or hypochlorite on carbamide. Under 
odinary experimental conditions he finds 0°7°%, of carbon mon- 
oxide in the gas evolved from a 2% solution of carbamide. The 
question of the origin of the carbon monoxide is discussed in some 
detail, and experiments are described which show that carbon 
monoxide is contained in the gases evolved during the action of 
ammonia and sodium hydroxide on dichlorocarbamide; and when 
sodium hypobromite reacts with semicarbazide, hydrazodicarbon- 
amide, azodicarbonamide, and acetylearbamide. It is suggested 
that (in accordance with an observation of Fenton) some of the 
aarbamide is converted into cyanate, which in turn gives rise to 
the above series of compounds and hence to the carbon monoxide. 


C. R. H. 


Passage from Guanidine to Cyanamide and from Di- 
guanide to Dicyanodiamide. Guipo PerLiizzari (Atti R. 
Accad. Lincei, 1921, [v], 30, i, 171—175).—By the addition of 
ammonia (1 mol.), cyanamide is converted into guanidine and 
dieyanodiamide into diguanide. The only known reaction occur- 
ting in the opposite sense is the transformation of o-phenylene- 
diguanide into 8-cyano-o-phenyleneguanidine by treatment with 
nitrous acid (this vol., i, 362). This treatment has now been 
extended to other compounds, and it is found that nitrous acid 
converts diguanide into cyanoguanidine or dicyanodiamide, 
NH[C(NH)-NH,],+ HNO,=NH,-C(NH)-NH-CN-+-N,+2H,0, and 
guanidine similarly yields a small proportion of cyanamide. 
Although the ammonia is liberated as nitrogen and water, which 
are the decomposition products of ammonium nitrite, there are 
indications that the nitrous acid does not directly detach a mole- 
cule of ammonia, but that an intermediate compound is formed. 
In the case of guanidine, this intermediate compound has been 
identified with nitrosoguanidine (compare Thiele, A., 1893, 
1, 389), the formation of which represents a reversible reaction, 
NH:C(NH,),- HNO, —=NH:C(NH,)"NH‘NO+H,0; the mechan- 
ism of the reaction in the other two cases is probably similar. 


tT. HP, 
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The Preparation of Cyanogen Bromide and Iodide, y. 
GrigNaRD and P. Crovuzier (Bull. Soc. chim., 1921, [iv], 29 
214—-217).—An aqueous solution of sodium cyanide is run slowly 
with constant stirring on to bromine or iodine covered with g 
small amount of water, the temperature not being allowed to rig 
above 25°, until the colour due to the bromine or iodine has dis. 
appeared. Chlorine is then passed into the liquid and at the same 
time more sodium cyanide is run in, the liberated bromine or iodine 
being in slight excess, until the end of the operation, when a very 
slight excess of the cyanide is added. For the recovery of cyanogen 
bromide, it may either be filtered off or the liquid may be distilled, 
the vapour being passed over anhydrous calcium chloride at 80°, 
In the preparation of cyanogen iodide, the latter is extracted with 
ether and the solvent distilled off. W. G. 


Trimethylphosphine and its Selenide. R. R. Rensnay 
and F. K. Brett (J. Amer. Chem. Soc., 1921, 43, 916—919).—The 
authors have prepared trimethylphosphine by the two methods 
described by Hofmann (Annalen, 1857, 104, 29; Ber., 1871, 4 
209, 373). They find that the selenide obtained by shaking tr. 
methylphosphine in ethereal solution with precipitated selenium 
has m. p. 140° (corr.) (Hofmann, loc. cit., gives m. p. 84°). 

W. G, 


Organic Compounds of Arsenic. II. Action of Cyano- 
gen Bromide on Triethylarsine. WILHELM STEINKOPF and 
JOHANNES MiLuer (Ber., 1921, 54, [B], 841—847. Compare 
Steinkopf and Mieg, A., 1920, i, 537).—Triethylarsine reacts very 
readily with cyanogen bromide in dry ethereal solution, yielding 
an insoluble precipitate in which the presence of nitrogen can 
occasionally be established, but which is at once converted on 
exposure to air (during filtration) into triethylarsine hydroxybromide, 
AsEt,Br-OH, colourless needles, m. p. 149—150°. Obviously, there 
is an intermediate formation of triethylarsine bromocyanide which, 
like the corresponding dihalogenides, but in an even more marked 
degree, readily undergoes hydrolysis; the isolation of the con- 
pound, m. p. 67°, has been effected by mixing the specially-dried 
components in light petroleum (b. p. 40—55°) solution in the 
apparatus designed by Wolfram (this vol., ii, 395). Apart from its 
susceptibility to moisture, it is a stable, crystalline substance. It 
differs from the corresponding compounds formed from tertiary 
amines, not only in its ready hydrolysis, but also in the relative 
difficulty with which it can be caused to eliminate ethyi bromide; 
this can be effected by heating it in a vacuum, whereby diethyl- 
cyanoarsine, AsEt,*CN, a colourless liquid with the typical odour 
of cacodyl compounds, b. p. 74°/12 mm., and m. p. about 50°, 
obtained smoothly. H. W. 


Organic Derivatives of Silicon. XXIV. dl-Derivatives 
of Silicoethane. Freperick Stantey Kiprine (T., 1921, 119, 
647—653). 
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Organo-derivatives of Thallium. I. Some Reactions of 
Thalliumdialkyl Haloids. ArcuisaLp Epwin Gopparp (T., 
1921, 119, 672—676). 


Interaction of Acetylene and Mercuric Chloride. II. 
Wou1aM Jos Jenkins (T., 1921, 119, 747—749). 


Ethylstannic Acid and Derivatives. JoHN GERALD 
FrepERICcK Druce (T., 1921, 119, 758—763). 


Decomposition of Hydrocarbons by Canal Rays. V. 
KoHLSCHUTTER and A. FRUMKIN (Ber., 1921, 54, [B], 587—594).— 
The vapours of naphthalene, benzene, diphenyl, anthracene, phen- 
anthrene, fluorene, decane, and petroleum have been subjected to 
the action of canal rays in a vessel so designed that they can be 
passed at a desired pressure between an anode of aluminium wire 
and a specially constructed cylindrical cathode. In every case, the 
latter becomes more or less rapidly coated with a deposit which 
ultimately is of sufficient thickness to impede the passage of the 
current and stop the experiment. The properties of the deposits 
depend on the potential of the cathode and not on the mode of 
union of the carbon in the decomposed substance. With low 
potentials (200—400 volts), they are transparent and coherent; 
when heated, they evolve large amounts of gas and tar, leaving a 
coherent deposit of brown coal on the cathode. With potentials 
of 500—700 volts, the layers are darker in colour and exhibit 
crevices; they evolve less gas and tar when heated, and become 
semi-fused. ‘The deposits with potentials of 700—1500 volts are 
black and inclined to scale off; they do not yield tar when 
heated, and only a little gas. With still higher potentials (2000— 
5000 volts), the deposits consist of almost pure carbon in loose 
layers, from which practically no gas is evolved even after intense 
ignition. The carbon obtained directly, or after ignition of the 
deposits, resembles anthracite in properties and differs both chemic- 
ally and physically from graphite or retort carbon; this is the 
more remarkable in the former case, since the effect of the atomic 
bombardment must correspond with that of an extremely high 
temperature. H. W. 


The Three Tetrachlorobenzenes. A. F. HoLtueman (Rec. 
trav. chim., 1921, 40, 318—319)—An addendum to previous work 
(this vol., i, 103). Further proof is given that the accessory pro- 
duct obtained in the action of sodium methoxide on pentachloro- 
benzene is 2 : 3: 4: 5-tetrachlorophenol. W. G. 


Styrene from Ethylbenzene. Jutius von Braun and 
Kart MoLpAnke (Ber., 1921, 54, [B], 618—619).—-Styrene may 
be obtained in good yield from ethylbenzene by direct bromination 
of the latter to «3-dibromoethylbenzene, b. p. 133°/19 mm., m. p. 
72° and treatment of the bromo-derivative with metallic magnesium. 
Small quantities of the so-called “liquid distyrene ” appear to be 
also formed, but these do not influence the isolation of the main 
product. Dibromoethylbenzene reacts vigorously with zinc when 
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dissolved in ether or acetone; the product of the reaction consists 


of highly polymerised styrene containing only minimal quantities oye’ 
of styrene itself. The observations are similar to those made with sie] 
«8-dibromotetrahydronaphthalene (von Braun and Kirschbaum, Kir 
next page). H. W. i 6 
Preparation of Reduction Products of Nitrotetrahydro- = 
naphthalenes. Terrain G. M. B. H., Berlin (D.R.-P. 333157: bror 
from Chem. Zenir., 1921, ii, 737—738).—Nitro-compounds obtained light 
by the nitration of tetrahydronaphthalene and its homologues pect 
are subjected to reduction by ordinary methods. All inter. tetra 
mediate compounds between the nitro-derivatives and amines ar prop 
obtained. The aryl-amino-derivatives can be used in the prepar. BR a¢ 
ation of dyes. By reduction of a mixture of 1- and 2-nitrotetra. fj «i 
hydronaphthalene, a mixture of the corresponding ar-amino- prep 
compounds is obtained which can be separated by fractional heat 
crystallisation of the hydrochlorides, or by way of the easily com 
prepared acetyl derivatives. 1-Acetylaminotetrahydronaphthalen impu 
melts at 156—158°, 2-acetylaminotetrahydronaphthalene at 105— §f ji 
106°. 1-Aminotetrahydronaphthalene is a colourless liquid when § jioy 
freshly distilled, becoming red on exposure to light and air; doe § ,, p} 
not solidify on cooling with ice; b. p. 146°/12 mm., and may be ony 
distilled without decomposition at ordinary pressure. 2-Amino & ig hy 
tetrahydronaphthalene forms colourless crystals, m. p. 38-5—39-5', Bh og gi, 
b. p. 146—147°/12 mm. By partial reduction of the mixture o § ;,,,, 
the two nitro-compounds, the 2-nitro-compound is completely, & (4), 
and the |-nitro-compound partly, changed into the corresponding Jf ja. » 
amines. By shaking with hydrochloric acid, the pure 1-nitrotetra & ogc 
hydronaphthalene remains. This gives, by reduction with the & ono 
proper amount of zinc dust and sodium hydroxide in dilute alcoholic Th 
solution, 1-azotetrahydronaphthalene, ruby-red prisms, m. p. 175— lene | 
177°. By further reduction, 1-hydrazotetrahydronaphthalene is ob- 1913, 
tained as long, shining, colourless needles from glacial acetic acid & por 
and ether, m. p. 180—182°, with partial conversion into azotetn- ing to 
hydronaphthalene in the form of a red liquid. 1-Hydrazotetm & ). 
hydronaphthalene is stable in air, but is easily oxidised to the omen 
azo-compound : with mineral acids it gives 4: 4’-diamino-1:1-& 4. he 
octahydrodinaphthyl. Reduction of 1 : 3-dinitrotetrahydronaphilu- heen | 
lene dissolved in boiling alcohol and ethyl acetate gives a nitro & jon, 
amine of tetrahydronaphthalene, orange-yellow crystals, m. p. 94 F&F 4 9): 
96°. As it agrees with the product obtained by the nitration ¢ & s.,, 
2-acetylaminotetrahydronaphthalene, it must be 4-nitro-2-amine F& 41 iy 
tetrahydronaphthalene. By complete reduction, 1 : 3-diaminotetri- exposi 
hydronaphthalene is obtained as a yellow oil, solidifying hydro 
cooling, m. p. 72—74°, b. p. above 201—203°/13 mm. Th f jong) 
benzoyl derivative has m. p. 235°, and the benzylidene derivative F vieiq, 
m. p. 208°. Reduction of 3-nitro-2-aminotetrahydronaphthale & ox o0}), 
ives 2: 3-diaminotetrahydronaphthalene, colourless crystals, m. } FR prog, 
135—136° ; this gives on boiling with glacial acetic acid a glyoxalin. separa 
bisnay 
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Benzo-polymethylene Compounds. II. Brominated Ali- 
cyclic Substitution Products of Tetrahydronaphthalene and 
\-Dihydronaphthalene. JuLtius von Braun and GEoRG 
KmscHBAuM (Ber., 1921, 54, [B], 597—618. Compare A., 1920. 
i, 618)—Tetrahydronaphthalene scarcely reacts with bromine in 
the dark and in the absence of a catalyst, but in the presence of 
ion, or preferably of iodine, the benzenoid nucleus is readily 
brominated; at a higher temperature or under the influence of 
light, the hydrogenated ring is attacked with ease, but, unex- 

tedly, the only isolable product appears to be «$-dibromo- 
tetrahydronaphthalene, which is formed independently of the relative 
proportions of the reagents. : 

ac-23-Dibromotetrahydronaphthalene, colourless crystals, m. p. 
70° (compare Straus and Lemmel, A., 1913, i, 256), is readily 
prepared by the addition of bromine to tetrahydronaphthalene 
heated on the boiling water-bath; it distils without sensible de- 
composition at 165—173°/12 mm., but the minimal amounts of 
impurity thus introduced so greatly retard the subsequent crystal- 
lisation that it is preferable to avoid distillation during the prepar- 
ation. It is scarcely affected by trimethylamine, dimethylaniline, 
or pyridine at 100°, whilst primary and secondary aromatic amines 
convert it into nitrogenous, polymolecular products; a molecule 
of hydrogen bromide can, however, be removed under the influence 
of diethylamine or pyridine, whereby an apparently homogeneous 
bromo-A!-dihydronaphthalene, b. p. 137°/15 mm., is’ obtained 
(dibromide, C,>H,Br5, leaflets, m. p. 71°), the constitution of which 
has not been further elucidated, since it was not found possible to 
eflect reduction at the double bond without at the same time 
removing the bromine atom. 

The action of zine and alcohol on «$-dibromotetrahydronaphtha- 
lene (compare Willstiitter and King, A., 1913, i, 353; Straus, A., 
1913, i, 455) under the most favourable conditions does not yield 
more than 80°, of A!-dihydronaphthalene, the remainder appear- 
ing to consist of a mixture of hydrocarbons from which an individual 
substance could not be isolated. A much more energetic reaction 
occurs when the alcohol is replaced by a hydroxyl-free solvent such 
as benzene, ether, or acetone, and from these experiments it has 
been found possible to isolate a polymeride of A1-dihydronaphtha- 
lene (C,oH,9)g, yellow powder, m. p. 220°, after slight softening 
at 212°, which appears to owe its production to the intermediate 
formation of organo-metallic complexes. In contrast to styrene, 
A'dihydronaphthalene appears to be unaffected by protracted 
exposure to light or repeated distillation. When diluted with a 
hydrocarbon (light petroleum, benzene, xylene, tetrahydronaphtha- 


s lene) and treated with concentrated sulphuric acid, however, it 


yields bis-A!-dihydronaphthalene, b. p. 243—245°/12 mm., in 


s excellent yield, from which, after protracted cooling, a crystalline 


1B product, C,H, m. p. 93°, separates. Dehydrogenation of the 


separated products with lead oxide shows that the latter yields 
bisnaphthylene, yellow powder, m. p. 165°, in much the greater 
amount, thus making it probable that the original oil is a mixture 
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of isomerides. The constitution of the products has not bee 
fully elucidated, but oxidation of them is found to give phthalie 
and phthalonic acids. The possibility that A!-dihydronaphthalene 
like styrene, might combine with the aromatic hydrocarbon during 
the course of the polymerisation experiments is also considered, 
but is rejected, since it is found that the substance derived from 
tetrahydronaphthalene and styrene has b. p. 221—225°/22 mm. 

4}-Dihydronaphthalene, b. p. 91°/15 mm., m. p. —8°, D™ 
0-9963, is very readily and quantitatively produced by the action 
of magnesium on dibromotetrahydronaphthalene in the presence 
of ether; the latter need not be dry, but must be completely freed 
from alcohol. 

One of the bromine atoms of dibromotetrahydronaphthalene js 
readily replaceable. Thus when the substance is heated with 
aqueous acetone it gives ac-8-bromo-«-hydroxytetrahydronaphihalene, 
colourless crystals, m. p. 112°. The following products are pr. 
pared by heating it with the requisite alcohol: ac-8-bromo-. 
methoxytelrahydronaphthalene, colourless liquid, b. p. 151—152°/}3 
mm.; ac-§-bromo-«-ethoxytetrahydronaphthalene, b. p. 171—172°/2 
mm. ; ac-$-bromo-«-amyloxytetrahydronaphthalene, b. p. 175—180° li 
mm.; ac-§-bromo-«-allyloxytetrahydronaphthalene, b. p. 171°/11 mm. 
(the corresponding dibromide is an oil), The bromoalkyloxytetn. 
hydronaphthalenes all become decomposed slightly when preserved. 
The £-position of the bromine atom in the foregoing compounds is 
demonstrated by the conversion of the ethoxy-compound into 
66-dinaphthyl. This is effected by means of magnesium, whieh 
yields primarily a mixture of «-ethoxytetrahydronaphthalene an 
an’ -diethoxry-88'-bistetrahydronaphthalene; neither ether could le 
isolated in the pure condition by reason of the ready elimination 
of ethyl alcohol with formation of A!-dihydronaphthalene and bi:- 
A}-dihydronaphthalene, colourless leaflets, m. p. 156° (the conversion 
can be made quantitative in either case by boiling the crude produtt 
with dilute sulphuric acid). Bis-A1-dihydronaphthalene is readily 
reduced by sodium and ethy] alcohol to 88’-bistetrahydronaphthalew, 
colourless leaflets, m. p. 113°, from which $8’-dinaphthy] is obtained 
by distillation over lead oxide. The latter substance is also readily 
obtained by the bromination of bis-A1-dihydronaphthalene, since the 
primary tetrabromide readily loses hydrogen bromide. Attempt 
to reduce the §-bromo-«-alkyloxytetrahydronaphthalenes to the 
halogen-free ethers were unsuccessful. 8-Bromo-«-acetoxytetrahyln- 
naphthalene, colourless, shining needles, m. p. 95—96°, is readily 
obtained by the continuous action of potassium acetate and glacial 
acetic acid on dibromotetrahydronaphthalene, and is converted by 
alcohol and fuming hydrochloric acid at 50—60° into §-brome 
«-hydroxytetrahydronaphthalene. 

Tetrahydronaphthalene reacts readily with chlorine at IW, 
yielding apparently «$-dichlorotetrahydronaphthalene, b. p. 1i- 
160°/20 mm.; the product, however, persistently retains smil 
quantities of impurity, which cannot be removed by repealtl 


{ 
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fractional distillation. Its constitution follows from its conversi! F) Ter 
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itis less suited for the preparation of this substance than is «8-di- 
bromotetrah ydronaphthalene. H. W. 


Exhaustive Sulphonation of Naphthalene. Hans Epvuarp 
Frerz and Frirz Scumip (Helv. Chim. Acta, 1921, 4, 381—387).— 
The investigations of Armstrong and Wynne (P., 1885 to 1895) 
showed that sulphonic groups never enter the naphthalene nucleus 
in the ortho-, para-, or peri-position to one another. According to 
this rule, exhaustive sulphonation of naphthalene can lead to only 
two end products, namely, naphthalene-1 : 3 : 6-trisulphonic and 
1:3:5:7-tetrasulphonic acids. It has, however, been stated 
(D.R.-P. 79054 (By)] that these two acids are accompanied by 
Senhofer’s naphthalenetetrasulphonic acid (A., 1882, 624) when 
naphthalene is heated at 260° with concentrated sulphuric acid 
and phosphoric oxide; the authors find that this statement is 
inaccurate. 

It is found, further, that barium naphthalene-1 : 3 : 5 : 7-tetra- 
sulphonate is dimorphous, the transformation point being about 
30°. Above this temperature, the salt crystallises with 8H,O and 
blow it with 14H,O; both salts give one and the same tetra- 
sulphochloride, m. p. 261—262°. The 1:3: 5: 7-tetrasulphonic 
acid is formed with great readiness, and is perfectly inactive towards 
nitric acid. The apparent losses encountered in the manufacture 
of H-acid are dependent on the formation of the tetrasulphonic 
acid and on oxidative destruction of naphthalene. Together with 
the tetrasulphonic acid, the 2:7- and the 1 : 6-disulphonic acids 
are often formed in small proportions, so that these two acids 
undergo further sulphonation to the 1 : 3 : 6-trisulphonic acid only 
with difficulty. 1-Nitronaphthalene-3 : 6 : 8-trisulphonic acid, which 
is accompanied by no isomeride in detectable amount, has been 
isolated and characterised ; its dissociation constant has the value 
0095 (compare Fierz and Weissenbach, A., 1920, i, 429). The 
lead, Pb.[C49H,(NO,)(SO4)3]o,8H,O, barium (8H,O), sodium (6H,0), 
and aniline salts (24H,O) of the acid were prepared and analysed. 

‘Z. a 


Synthesis of Anthracene from Naphthalene. C.W.CoLVER 
and Wirt1am A. Noyes (J. Amer. Chem. Soc., 1921, 43, 898— 
905)—An unsuccessful attempt to synthesise anthracene from a 
derivative of naphthalene in which the actual nucleus of the 
naphthalene molecule was known to remain intact. 

Attempts to condense 2 : 3-dibromotetrahydronaphthalene with 
malonic ester in the presence of sodium or magnesium ethoxides 
_ Were not successful. Ethyl A?-dihydro-8-naphthoate condensed 
with ethyl acetoacetate in the presence of sodium ethoxide to give 
ethyl 2 : 4-diketo-octahydroanthracene-1-carboxylate, which when hydro- 
lysed gave the free acid. The acid when heated on a water-bath 
lost carbon dioxide, yielding 2 : 4-diketo-octahydroanthracene, 
' Which on distillation with zinc dust gave anthracene. G. 

Preparation of Polycyclic Hydroaromatic Hydrocarbons. 


/ TerraLin G. m. B. H., Berlin (D.R.-P. 333158; from Chem. Zentr., 
) 1921, ii, 739).—Tetrahydronaphthalene is treated with a much less 
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than molecular proportion of aluminium chloride at temperatuns 
up to 100°. The principal products are octahydroanthracene and 
octahydrophenanthrene, according to the equation, 4C,9H,,= 
2C,H,+2C,,H,,. By long-continued action, compounds of higher 
molecular weight containing more condensed nuclei are obtained, 
For example, 1000 parts of tetrahydronaphthalene are treated with 
15 to 20 parts of aluminium chloride for six hours at a temperature 
below 100°. The liquid product, freed from a dark brown sediment, 
and washed with acidified water, is fractionated. The first fractions 
are benzene and tetrahydronaphthalene. At 160—170°/11 mn, 
the greater part of the octahydrophenanthrene distils over ; octahydro. 
anthracene following at 170—180°/11 mm. The former is an oil of 
low freezing point, giving phenanthrene when heated with sulphu 
or distilled with zinc dust. Octahydroanthracene crystallises from the 
fraction 160—170° in colourless plates, m. p. 72—73°. It is not 
identical with the octahydroanthracene melting at 71° described by 
Godchot (A., 1904, i, 987; A., 1905, i, 201, and A., 1907, i, 308), 
since it does not give a picrate, shows no green fluorescence, and 
does not sublime easily. When heated with sulphur or distilled 
with zinc dust, anthracene is formed. Above 230°/11 mm., other 
polycyclic compounds distil over. These also can be dehydn- 
genated by sulphur. For example, the hydroaromatic hydrocarbon 
from the fraction 233—235°/12 mm. yields an aromatic hydrocarbon, 
boiling without decomposition, prisms, m. p. 168—169°, from 
alcohol. These products can be used as lubricants.  Octa- 


hydroanthracene and octahydrophenanthrene can _ be_ nitrated, 
sulphonated, and halogenated for the preparation of dyes, drugs, and 
perfumes. G. W. R. 


Aniline Lead Compounds. Hy. Manpat (Ber., 121, 54, 
| B], 703—708).—An extension of previous observations (this vol. 
i, 106) to compounds of lead. 

Lead fluoride, sulphate, phosphate, and nitrate do not appear to 
react with aniline to an appreciable extent. Simple and double 
compounds are, however, derived from the lead haloids. ‘The 
compounds are prepared by warming the haloid or mixture of haloids 
with aniline and allowing the saturated solution to crystallise at the 
ordinary temperature. They are unstable substances, readily 
decomposed by water, alcohol, ether, ete. ‘The following individuals 
are described: trianiline lead chloride, PbCl,,3NH,Ph, colourless, 
matted needles, D'* 1°98, which gradually lose the whole of the base 
at 20—22°, particularly on exposure to light : dianiline lead bromide, 
colourless needles, D! 2-47, which lose aniline at 20—22°, and 
ultimately leave a residue of the compound, 3PbBr2,2NH,Ph: 
aniline lead iodide, shining yellow needles, D'* 3°80, which retain the 
base more firmly than the compounds just described : the compound, 
PbBr,,3PbCl,,12NH,Ph, slender, colourless, lustrous _ needles: 
compound, PbI,,6PbBry,14NH,Ph, very pale yellow needles, which 
are transformed by alcohol into the bright yellow substance, 
PbI,,6PbBr,,4NH,Ph : compound, PbI,,3PbBr,,83NH,Pb (from 
the components in boiling solution), very pale yellow needles which, 
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yith alcohol, yield the yellow substance, PbI,,3PbBr,,2NH,Ph. 
Mixed compounds containing lead chloride and iodide could not be 


Ethers Derived from the Additive Products of the Nitro- 
anilines and Chloral. Atvin S. WHEELER and SAMUEL C. 
yarn (J. Amer. Chem. Soc., 1921, 43, 941—945. Compare A., 
1920, i, 93).—If m-nitroaniline and chloral in equimolecular quan- 
tities are mixed directly or in ethereal solution, a gummy sub- 
stance is produced, which if heated for several hours is converted 
into a crystalline condensation compound, CCl,*CH(NH-C,H,°NO,)o, 
w.p. 130°. If, however, the gummy mass is dissolved in hot alcohol, 
a ether is obtained. Similar results are obtained with other 
iohols, and the following compounds are described : N-(8-trichloro- 
vmethoxyethyl)-m-nitroaniline, CCl,>CH(OMe)-NH-C,H,°NO,, m. p. 
\8—109°; N-(8-trichloro-«-ethoxyethyl)-m-nitroaniline, m. p. 90°; 
\-(3-trichloro-«-propoxyethyl)-m-nitroaniline ; N-(8-trichloro-x-butoxy- 
dhyl)-m-nitroaniline, m. p. 70°, and N-(8-trichloro-«-isoamyloxyethyl)- 
n-nitroaniline, m. p. 90°. 

Only two such ethers could be obtained from p-nitroaniline and 
chloral, namely : N-(8-trichloro-«-methoxyethyl)-p-nitroaniline, m. p. 
l46—147°, and N-(8-trichloro-«-ethoxyethyl)-p-nitroaniline, m. p. 
138°. These were best prepared by the interaction of p-nitroaniline 
and the chloral alcoholate. W. G. 


The Addition of Aromatic Amines to Bromonitrostyrene. 
Davip E. WorRALL (J. Amer. Chem. Soc., 1921, 43, 919—925).— 
further evidence is given in support of the view that bromonitro- 
tyrene as first prepared by Priebs (A., 1884, 313) has the constitution 
(HPh°CBr-NOg, assigned to it by Thiele (A., 1903, i, 160). It reacts 
with p-toluidine to form an additive compound, «-bromo-«-nitro-B- 
oluidino-8-phenylethane, C ,H,Me-NH-CHPh-CHBr-NO,, m. p. 
\i—108° (decomp.), which is decomposed by heat, giving bromo- 
tittomethane and p-tolylbenzylideneamine. When heated with 
hydrochloric acid this additive compound is rapidly decomposed, 
giving benzaldehyde, bromonitromethane, and p-toluidine hydro- 
thloride, but if dry hydrogen chloride is passed into its ethereal 
wlution it yields its own hydrochloride, m. p. 102—104° (decomp.). 
With cold aqueous sodium hydroxide, bromonitrotoluidinopheny]- 
ethane gives a sodium salt, but on warming with the alkali it is 
decomposed, and amongst the products benzaldehyde and hydro- 
benzoin were detected. With bromine in chloroform solution, the 
toluidinoethane is decomposed, giving 3 : 5-dibromo-p-toluidine, 
tomonitromethane, benzaldehyde, and bromonitrostyrene. On 
utration, it gave a dinitro-derivative, m. p. 154—155°, the nitro- 
soups being in the toluidine radical. 

With phenylhydrazine in cold alcoholic solution, bromonitro- 
‘tyrene yielded «-bromo-«-nitro-8-phenylhydrazino-$-phenylethane, 
NHPh-NH-CHPh-CHBr-NO,, m. p. 83—83°5°, which reacts with 
tromine, forms a salt with hydrogen chloride, and is easily decom- 
posed, giving phenylbenzylidenehydrazine and bromonitromethane. 

The additive compounds formed with bromonitrostyrene and 
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aromatic amines and hydrazines decomposed as fast as they were 
formed into bromonitromethane and Schiff’s bases, the latter bej 
further decomposed by bromonitromethane into benzaldehyde and 
amine. Substituted aromatic amines containing negative groups 
did not react with bromonitrostyrene. 


Some Properties of Nitroamines and their Derivatives, 
F. M. Rowe (J. Soc. Dyers and Col., 1921, 37, 145—150)—: 
collection and review of the author’s work on nitroamines which has 
been already published (T., 1912, 101, 2003, 2443, 2452; 1913, 103, 
508, 897, 2023; 1917, 111, 612; 1918, 113, 67; 1920, 117, 1344), 

F. M. R. 


Thermal Decomposition of Phenoxides. FRanz Fiscum 
and Upo Exnruarpt (Ges. Abhandl. Kennt. Kohle, 1919, 4, 237~ 
263; from Chem. Zentr., 1921, i, 762—763).—Potassium and sodium 
phenoxides behave exceptionally in that when dry they give only 
gaseous products, hydrogen, and a little methane; they decompose 
at 450—500°. Sodium phenoxide, when heated in a current of 
carbon dioxide, gives hydrogen and carbon monoxide as well as 
liquid products. Decomposition in a stream of carbon monoxide 
gives methane, small quantities of phenol, and benzene. Fusion 
of sodium phenoxide with sodium formate at red heat gives a red 
liquid distillate as well as benzene. Fusion of sodium phenoxide 
with sodium hydroxide and carbon gives only traces of phenol. 
Lithium phenoxide decomposes at 450°, giving liquid products as 
well as hydrogen, methane, and carbon monoxide and dioxide. 
Normal calcium phenoxide gives principally phenol. Basic calcium 
phenoxide, OH*Ca-OPh, decomposes at 450°, giving liquid products 
as well as hydrogen, methane, and carbon monoxide. Decon- 
position in a stream of carbon dioxide gives complete decomposition 
into calcium carbonate and phenol. Barium phenoxide decomposes 
at 600°, giving a small amount of liquid products with hydrogen, 
methane, and carbon monoxide. Aluminiwm phenoxide decon- 
poses below a red heat, giving liquid products (benzene, phenol, 
diphenyl ether, methyl diphenylene oxide, and pyrocresol), as well 
as hydrogen and methane. Phenoxides of magnesium, zinc, and 
iron could not be prepared. Basic copper phenoxide, OH-Cu-OPh, 
prepared from copper sulphate and potassium phenoxide, gave no 
noteworthy decomposition products. It was shown that phenol 
with concentrated ammonia in the presence of copper is oxidised 
by air, giving a deep black solution which becomes viscous 0 
evaporation, solidifying to a varnish-like product. Basic nickel 
phenoxide, OH:Ni-OPh, decomposes below a red heat, giving 4 
small quantity of liquid product as well as carbon dioxide, carbon 
monoxide, hydrogen, and methane. Basic lead phenorit, 
OH-Pb-OPh, decomposes below a red heat giving liquid products 
(phenol, diphenylene oxide, and a reddish-brown oil) and carbon 
dioxide. Heated somewhat above 100°, it fuses and solidifies to 
glassy substance on cooling. 

Sodium p-tolyloxide, prepared by the action of sodium or sodium 
hydroxide on p-cresol, decomposes between 450° and 600°. More 
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methane is formed than in the case of the phenoxide, and large 


Were , re . 
being fm quantities of liquid products are obtained, consisting chiefly of 
sand Mpaesol. Sodium m-tolyloxide decomposes in a similar manner. 


Poassium p-tolyloxide decomposes between 420° and 550° similarly 
to sodium phenoxide. Basic calcium p-tolylovide, OH*CaO-C,H,, 
gives, on dry distillation, mainly cresol. G. W. R. 


Preparation of Derivatives of p-Aminophenol and of its 


thas # o-Alkyl Ethers. Ericu Korisnorn (Brit. Pats. 145614, 155575, 
103, #155576) Compounds soluble in water are obtained by converting 
44), 9 ».aminophenol and its O-alkyl ethers into N-dihydroxypropyl deriv- 
R. [BR atives of the general formula OR-C,H,-NH-CH,°CH(OH)-CH,-OH. 


These derivatives are obtained by causing the amines to react 
ther directly, or in a neutral solvent, with monochlorohydrin or 
vith epihydrin alcohol (glycide). Thus 22 grams of p-aminophenol 
when gently heated with 15 grams of glycide in benzene solution is 
converted into N-dihydroxypropyl-p-aminophenol, m. p. 192°, readily 
wluble in water, giving a solution which has a powerful reducing 
action on silver salts and is specially suitable as a photographic 
developer. N-Dihydroxypropyl-p-anisidine, m. p. 75—76°, is ob- 
tained in a similar way. N-Dihydroxypropyl-p-phenetidine may be 


me obtained from p-phenetidine (14 parts) by the action of «-mono- 
‘ide (g “lorohydrin (11 parts) in presence of cold 20% alcoholic potassium 
nol, me tydroxide. It melts at 93°, is readily soluble in water, and has 


valuable therapeutic properties. The above dihydroxypropyl 
derivatives can also be obtained by condensing the amines with 
epichlorohydrin with or without the addition of a neutral solvent, and 
treating the chloro-compound, OR*C,H,-NH-CH,°CH(OH)-CH,Cl, 
thus produced, with the theoretical amount of alcoholic potassium 
hydroxide, or alternatively, the amines may be brought into reaction 
in the cold with «-«- or «-8-dichlorohydrin in presence of alcoholic 
alkali hydroxide, or pyridine, whereby hydrogen chloride is elimi- 
nated and the same chloro-intermediate product produced as above, 
which, on warming with a further quantity of alcoholic alkali 
hydroxide, is converted into the dihydroxypropy] derivative required. 


G. F. M. 


nd 
) 
. Formation of Nitrophenetole from Chloronitrobenzene. 
if A. VY. Brom (Helv. Chim. Acta, 1921, 4, 297—318).—When an alco- 


holic solution of o- or p-chloronitrobenzene is heated in a reflux 
apparatus with an equivalent proportion of potassium hydroxide 
solution, the reactions occurring are principally as follows: 
NOyC,H,CI +KOR—-> either NO,°C,H,OR (I) or NO,°C,H,-OH (II) 
or saat Pm (III). These reactions have been followed by 
: rege ic 
estimating ionic chlorine by titration with silver nitrate solution 
(Ag-titre), and by titrating the solution with standard acid solution 
in presence of either phenolphthalein (Ph-titre) or Congo-red (Ko- 
_ litre); the Ag-titre corresponds with reactions I and II, the Ko-titre 
_ With reactions I and III, the Ph-titre with reactions I, II, and III, 
) the sum of the Ph- and Ag-titres with reaction III, and the excess 
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of the Ko-titre over the Ph-titre with reaction II. The course g 
each separate reaction may, therefore, be traced, and information 
obtained concerning the influence exerted by the temperature, th 
solvent, the nature of the alkali employed, etc. The factors lead; 

to enhanced yields of the p- or o-nitrophenetole are also indicate 
by the results, as well as those favouring the suppression of th: 
dichloroazoxybenzene, which is industrially valueless. The kinetics 
of the reactions are considered. T. H. P. 


Lichen Products. III. Determination of the Constity. 
tion of Divarinol. Apotr Sonn (Ber., 1921, 54, [B), 773~ 
774. Compare A., 1917, i, 143).—Hesse has isolated divarinol, 
m. p. 82—83°, from various species of Hvernea and has considered 
it to be 3 : 5-dihydroxy-l-n-propylbenzene. Since 2 : 4-dihydroxy. 
1-n-propylbenzene (Johnson and Hodge, A., 1913, i, 1055) has the 
same melting point, it appeared possible that the two substances 
might in reality be identical. Repetition of the latter work, hoy. 
ever, has shown that anhydrous 2 : 4-dihydroxy-1-n-propylbenzene 
has m. p. 107—108°, b. p. 172—174°/14—15 mm., whilst the 
hydrated form has m. p. 71°; the product obtained by Johnson 
and Hodge appears to have been incompletely freed from water of 
crystallisation, which is very obstinately retained. 

Introduction of the aldehydic group into 2 : 4-dihydroxy-].. 
propylbenzene by Gattermann’s method leads to the formation of 
2 : 4-dihydroxy-5-n-propylbenzylideneaniline, CgH,Pr(OH),*CH:NPh, 
coarse, greenish-yellow prisms, m. p. 159° (decomp.), which is 
hydrolysed to 2 : 4-dihydroxy-5-n-propylbenzaldehyde, plates, m. p. 
71—76°, which was not isolated in a perfectly homogeneous con- 
dition. H.W. 


The Valency Problem of Sulphur. IV. Arylthiol Thio- 
cyanates. Hans Lecuer and Kurt Simon (Ber., 1921, 5%, 
[B], 632—638).—The investigation deals with the possibility that 
compounds of the type, ArS‘SCN, may belong to the class of aryl- 
eyanodisulphides with homopolar union, and may thus be expected 
to show the halogen-like reaction of free thiocyanogen (compare 
Séderback, A., 1920, i, 219), or may be sulphur aryl thiocyanates 
with heteropolar union of the sulphur atoms, in which case they 
should show close analogy with the arylthiol chlorides. _ It is found 
that sulphur o-nitrophenyl thiocyanate, NO,°C,H,’S:S-C:N, very 
nearly resembles o-nitrochlorothiolbenzene, NO,°C,H,°SCI (Zincke 
and Farr, A., 1912, i, 763). 

o-Nitrophenylthiol thiocyanate, yellow crystals, m. p. 93—94°, 8 
obtained by the action of potassium thiocyanate on o-nitrochloro- 
thiolbenzene or of free thiocyanogen on o-nitrophenyl mercaptal. 
Its adherence to the thiocyanogen series is shown by its transforma 
tion by ammonia into o-nitrophenylthiolamine, NO,°C,H,S'NH, 
m. p. 124—125° (decomp.). The substance behaves towards alcoholic 
potassium hydroxide solution, dimethylaniline, and thiophend 
respectively in precisely the same manner as o-nitrochlorothid- 
benzene (Zincke and Farr, loc. cit.). The strict proof of the ionisable 


nature of the compound cannot, however, be given, since its solution F 
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in liquid sulphur dioxide is a non-conductor. In one particular the 
chloride and thiocyanate exhibit marked difference in behaviour, since 
the latter is practically unaffected by water (and is quite insensitive 
to atmospheric moisture) under conditions which cause the ready 
hydrolysis of the former to hydrochloric acid and the oxide. The 
game difference is shown by triphenylmethyl thiocyanate and 
chloride. ‘The former forms colourless, shining crystals, m. p. 137°, 
). p. 203°/4 mm., and, contrary to the data of Elbs, is not stable 
towards heat. It is absolutely unaffected by water at the atmo- 
spheric temperature, and is unchanged by ammonia at 80°. H. W. 


Synthesis of Chlorine-free Benzoic Acid from Benzene. 
Ratpph H. McKee and Frank A. Srravuss (Chem. and Met. Eng., 
1921, 24, 638—644, 697—702).—The reactions involved in the 
conversion of sodium benzenesulphonate into benzoic acid were 
investigated with a view to their utilisation on a commercial scale. 
Experiments on the direct formate fusion method indicated that 
benzoate formation takes place only at a high temperature and is 
accompanied by much decomposition, and this synthesis has there- 
fre no practical value. Synthesis through benzonitrile gave 
greater promise of success on the technical scale. The main reaction 
in which benzonitrile is formed is accompanied by side reactions 
of two general types: reduction of the sodium benzenesulphonate 
bysodium cyanide and decomposition by water vapour of the sodium 
cyanate formed into sodium carbonate, carbon dioxide, and am- 
monia, and, secondly, pyrogenic decomposition of the benzene- 
sulphonate with production of thio-ethers, thio-phenols, and hydro- 
gen sulphide amongst numerous other by-products. The most 
favourable reaction conditions for the formation of the maximum 
yield of benzonitrile were shown to be : temperature of the reaction 
mixture between the narrow limits of 420° and 430°; finely pow- 
dered cyanide and sulphonate intimately mixed in equimolecular 
proportions, or a slight excess of cyanide; addition to the mixture 
of an inert diluent, for example, about 70° of its weight of sand. 
Under these conditions yields amounting to 43°% of the theoretical 
were obtainable. Reduced pressure did not improve this result, 
but rather favoured the formation of sulphur compounds and tar. 
Hydrolysis of benzonitrile by sulphuric acid (D=1-6) was more 
rapid and efficient than alkali hydrolysis, and gave 95°, yields of 
nearly pure benzoic acid. G. F. M. 


The Preparation of Esters by Direct Replacement of 
Alkyloxy-groups. Marre Rermerand HeLen Rupert Downes 
(J. Amer. Chem. Soc., 1921, 43, 945—951. Compare A., 1911, i, 447; 
Pfannl, A., 1910, i, 480; 1911, i, 783).—It is found that in esters 
the alkyloxy-group may be directly replaced by another such group 
by leaving the ester in contact with the alcohol of which it is 
required to prepare the ester, provided that the alcohol contains a 
small amount of its potassium alkyloxide. Under these conditions, 
however, the reaction is restricted to primary alcohols. The conver- 
sion of methyl esters into those of higher primary alcohols and of ethyl 


_ into methyl esters, can be brought about with good yields, except in 
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the case of those acids which normally show “ hindrance ”’ to este; 
fication, such as ortho-substituted esters. This method is of import, 
ance in the preparation of unstable esters which cannot be preparg 
at high temperatures or under the influence of acids. W. 6G. 


[Preparation of] Allyl p-Aminobenzoate. R. Apavs apifinci 


E. H. Vortwiier (U.S. Pat. 1360994).—By heating a mixture gf 
molecular proportions of p-nitrobenzoyl chloride with allyl alcohilfii 
under reflux for one to two hours, and fractionation in a vacuum, alli 
p-nitrobenzoate, is obtained as a straw-coloured oil, b. p. 178°/19 mm 
It is reduced with iron and hydrochloric acid at about 5 
filtered, made alkaline with sodium hydroxide, extracted with 
ether, the ethereal solution evaporated, and the allyl p-amiv. 
benzoate crystallised from water or light petroleum; this melts 
51—52° and is a local anesthetic. 

Allyl 3 : 5-dinitrobenzoate, in the preparation of which excess of 
allyl alcohol is used, may be similarly reduced to allyl 3 : 5-diamino. 
benzoate, a viscous liquid which does not solidify at the ordinay 
temperature. It forms a yellow dihydrochloride, m. p. 224° (decomp) 
when an ethereal solution is treated with excess of an alcoholic 
solution of hydrogen chloride. CHEMICAL ABSTRACTS, 


Some Carbamido-acids and their Hydantoins. Joy 
RicHarD Scorr and Jutrus BEREND CoHeEN (T., 1921, 119, 66-9" 
672). 

The Application of Victor Meyer's Esterification Law to 
2:6-Dimethylbenzoic Acid and its Reduced Derivatives 
Ratpu W. HurrerD and Wri1aM A. Noyes (J. Amer. Chem. So, 
1921, 43, 925—935)—The results obtained from a study of the 
esterification of 2 : 6-dimethy!benzoic acid and its reduction pm 
ducts, namely, 2 : 6-dimethyl-A!-cyclohexenecarboxylic acid, di 
methyl-A*-cyclohexenecarboxylic acid, dimethyl-A'*-cyclohexadiene. 
carboxylic acid, and cyclohexanecarboxylic acid agree quite well with 
the predictions based on Victor Meyer’s Esterification Law, but i 
is evident that the law cannot be applied quantitatively (compar 
Rosanoff, A., 1909, ii, 32). 

In the reduction of 2: 6-dimethylbenzoic acid by sodium it 
isoamyl alcohol both 2 : 6-dimethyl-A*-cyclohexenecarboxylic acil,RY 
m. p. 93°4°; ni} 14462; D® 0°9553 and 2 : 6-dimethyleyclohexane & 
carboxylic acid, m. p. 75°5—75°8°; nj} 14371; D** 0°9454, wer 


obtained. The latter acid was cautiously treated with phosphors 1:56: 
pentachloride and after cooling and adding bromine the mixtury,"* 


was heated in a sealed tube. The resulting bromochloride ws 


boiled in formic acid under a reflux condenser, and the bromo-tif),; 
which separated on cooling was boiled with alcoholic potassill—). 
hydroxide. On acidifying 2 : 6-dimethyl-A!-cyclohexenecarboxyit Pp 
acid, m. p. 91—91°5°; n¥? 14700; D® 0°8625, was obtained. Tht. 


acid on bromination gave 1 : 2-dibromo-2 : 6-dimethyl-A\-cyh 
hexenecarboxylic acid, m. p. 128—132° (decomp.), which, when treate! 
with alkali, yielded 2 : 6-dimethyl-A'-cyclohexadienecarboxylic a 
b. p. 155—160°/28 mm. The ionisation constants of these acibyy 
were determined by conductivity measurements. kK 
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The Relationship between Configuration and Physical 
Properties Of the Esters of Halogenated Cinnamic Acids. 
_yon Auwers and E. ScHMELLENKAMP (Ber., 1921, 54, [B], 
594632).—The elucidation of the configuration of the cinnamic 
wcids is frequently a matter of considerable difficulty, and this is 
articularly noticeable with the halogenated compounds. The only 
safe guide at present is Stoermer’s rule that the boiling points of 
he methyl (and probably other) esters of the cis-acids is lower 
han that of the corresponding trans-forms (A., 1920, i, 613). In 
he hope of finding further regularities, the physical constants of 


Mihe cthyl esters of a series of substituted cinnamic acids have been 


ietermined, but in no case is an absolutely uniform behaviour 
observed. On the other hand, a given compound does not show 
rariations from the normal with respect to more than one constant, 
o that a fair guide is given by a consideration of a series of physical 
properties. 

The requisite esters are conveniently prepared without danger of 
iomerisation by treating the acid with ethyl alcohol and sulphuric 


acid the use of ethyl sulphate is inhibited by its slight reactivity 


und the action of ethyl iodide on the silver salt does not always 
proceed smoothly. ‘The following constants are recorded: ethyl 


7 Wrans-a-chlorocinnamate, D:** 1:1823, ni®* 1°56903, niy* 1°57650, 


i; 159801; ethyl cis-x-chlorocinnamate, Dj?’ 1°1651, ni" 1:54840, 
uy 155440, ng 1°57163, ny 158769; ethyl trans-«-bromo- 
imamate, Di** 14008, 2/'* 1°58358, nj* 159114, m3" 1°61281, n\* 


163425; ethyl cis-«-bromocinnamate, Dj)?’ 1°3675, n°? 1:56657, 


nm; 157310, nZ* 159160; methyl trans-B-chlorocinnamate, D?* 


2248, n2* 157119, np* 157810, nZ* 159791, n2* 161671; methyl 
a B Y y. 


is-6-chlorocinnamate, D? 1°1932, n° 154878, np’ 1°55457, nz 
157094, n°° 1°58566; methyl trans-8-bromocinnamate, Dj’? 1°4520, 
i? 158636, n®? 159338, ns” 1°61319, n)* 1°63175; methyl cis-8- 
bromocinnamate, Di?* 1°3836, n?* 1°55560, nj* 156124, nz’* 157886 ; 
ethyl trans-8-bromocinnamate, D}"! 1:4044, n° 1-57749, n'\}? 158405, 
ns 160278, n\”' 1°61990; ethyl cis-8-bromocinnamate, Dj’? 1:3818, 


pn" 156190, ni?! 156761, n3'' 158393, ni’? 159886; methyl trans-«- 
an Modocinnamate, D;"* 1-6679, n2"* 1°62427, np* 1°63298, nz 1°65783 ; 


methyl trans-«8-dichlorocinnamate, DP 1°3053, n* 1°55640, n? 


‘156202, ng 157762; methyl-cis-«$-dichlorocinnamate, DP” 1°3042, 


> 


min” 1-55871, nis” 156445, ni” 1°58055; methyl trans-«8-dibromo- 
“tL imamate, D7’ 1°6607, n® 1-56723, nj} 1°57295, nP 158910; methyl 
icis-28-dibromocinnamate, D?"* 1°7199, n° 1°59330, n?}* 159965, ng” 


161759. Ethyl allo-cinnamate has b. p. 125°/12 mm., D!'* 1:0569, 


PD? 1-049, vn" 154110, 2!" 154833, ni! 1-56598, n®* 158243, n® 
L B y 


acids 
(j 


an 1545. Ethyl cinnamate has b. p. 158°5—159°/24 mm., D}'* 1-0566. 


W. 
| The Preparation of p-Diphenylpropiolic Acid ; and New 


‘Reactions of Diphenyl and its Derivatives. CuxrsTer L. 
)Kyow.es (J. Amer. Chem. Soc., 1921, 43, 896—898).—Diazo- 
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benzene chloride is condensed with toluene by the method of Méhlay 
and Berger (A., 1893, i, 522, 701) and the resulting methyldipheny| 
chlorinated directly. The resulting product without separating 
the mono- or tri-chloride also formed is heated in a sealed tub 
with water for four hours at 150°, and diphenyl-4-aldehyde, b. », 
121°, giving a bisulphite compound, is obtained. The aldehyde, 
when heated with potassium acetate and acetic anhydride, yield 
diphenyl-4-acrylic acid, m. p. 184°, giving an ethyl ester. This ester 
is brominated in solution in carbon tetrachloride and the product 
heated on a water-bath with potassium hydroxide, when diphenyl. 
4-propiolic acid, m. p. 147°, is obtained. 

Attempts to condense p-diazocinnamic acid with benzene only 
yielded £8-diphenylpropionic acid, m. p. 149°. W. G. 


The Tolyl Cyanocampholates and their Product of Re- 
duction. L. Patrray (Compl. rend., 1921, 172, 980—982)— 
The tolyl cyanocampholates may be obtained by heating the sodium 
derivatives of the three cresols, respectively, with cyanocamphor 
in a sealed tube for twenty-four hours at 200—220°. 0-Tolyl 
cyanocampholate has m. p. 44—45°; b. p. 242—245°/14 mn; 
m-tolyl cyanocampholate has m. p. 104—105°; b. p. 250°/25 mm.; 
and p-tolyl cyanocampholate has m. p. 119°; b. p. 248—250°/20 mm.; 
[«}j; +170° 32’. When reduced by sodium in absolute alcohol, o. 
and p-tolyl cyanocampholates yield «-aminohomocampholyl alcohol, 
NH,°CH,°CH,°C,H,4°CH,°OH, m. p. 76—77°; [a] + 68° 43’, giving 
a hydrochloride, a sulphate, a carbonate, and a platinichloride. 

W. G. 

The Benzilic Acid Rearrangement. The Non-addition 
of Hydrogen Peroxide to Diphenylketen. Ben H. Nico. 
and JosEePH J. Pec (J. Amer. Chem. Soc., 1921, 43, 935—937)— 
Hydrogen peroxide does not react appreciably with diphenyl- 
keten in anhydrous solvents, even after eight months, nor does it 
react in the presence of water or alkali. These results are in oppo- 
sition to Schroeter’s explanation of the mechanism of the benzilic 
rearrangement (A., 1909, i, 617). W. G. 


Preparation of Phthalic Anhydride. Atrrep Wout (Brit. 
Pat. 145071).—When air or oxygen containing naphthalene vapours 
is passed over oxides of vanadium or other suitable catalyst distr- 
buted on pumice stone and heated at a temperature below 58l, 
preferably at 320—330°, oxidation to phthalic acid occurs ands 
white sublimate of pure phthalic anhydride can be directly obtainel 
by suitable regulation of the velocity of the air mixture and of the 
proportion of naphthalene vapour. A suitable mixture is produced 
by passing air through or over naphthalene maintained at 10- 
120°. The catalyst is conveniently prepared by soaking pumite 
stone (18 parts) in a solution of 2 parts of vanadic acid, drying, au 
heating at about 320°. G. F. M. 


The Esterification of Dimethylaminoisophthalic Acid. | 
Preparation of Methyl 4-Aminoisophthalate. N. Smopiak! 
(Rev. Chim., 1921, 1,71—74. Compare A., 1920, i, 737).—4-Acety! 
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aminoisophthalic acid, when treated with methyl alcohol and 
sulphuric acid, undergoes simultaneous de-acetylation and esterifi- 
cation, yielding methyl 4-aminoisophthalate (m. p. 131°) along 
with a small quantity of an acid by-product (m. p. 220°) which, 
apparently, is methyl hydrogen 4-aminoisophthalate. The yields 
‘Bthroughout are good (compare Wegscheider, Malle, Ehrlich, and 
‘BSkutzky, A., 1919, i, 76). C. K. I. 


A Second Form of 6:6’-Dinitrodiphenic Acid, and its 
Conversion into New Cyclic Systems. James KENNER and 
Wurrep Victor Stussines (T., 1921, 119, 593—602). 


New Derivatives of Quinic Acid. Herrmann O. L. Fiscuer 
(Ber., 1921, 54, [B], 775—784).—Tetra-acetylquinyl chloride, 
(,H,0,Ac,*COCI, microscopic prisms which soften at 104° and are 
completely molten at 122°, is prepared by the action of phosphorus 
yentachloride on a suspension of tetra-acetylquinic acid in chloro- 
frm; it is converted by methyl alcohol into the methyl ester and 
by aniline into the anilide, m. p. 211—212° (corr.). When dis- 
slved in acetone and mixed with a well-cooled solution of sodium 
wide in water, it yields tetra-acetylquinazide, C,H,0,Ac,°CO-N,, 
decomp. 93—95°, which is transformed in hot toluene solution into 
uitrogen, carbon dioxide, acetic acid, and 4-acetamidoacetoxybenz- 
ee, prismatic needles, 

Dry CMe,*0-C:-CO— HO-C-CO-—; 


| 


l os “f/ O aes 
O-HC, NCH, H,C/ “CH, 0 


H.C. 0H! — Q—-HC\_ CH— 

y % solution of CH:-OH CMe,"0°-CH 
ydrogen chloride in dry (I.) (II.) 
uetone into isopropyl- 
idenequinide (annexed formula I or II), slender needles, m. p. 140— 
l41°, [a]i} —36°65° in s-tetrachloroethane solution. 

[With GerpA ANGER].—iso-Propylidenequinide is hydrolysed by 
V/10-hydrochloric acid to quinide [quinic acid lactone], m. p. 187° 
corr.) after softening at about 172°, [«]} —17°13°, in aqueous 
‘lution. The isolation of this substance in the optically active 
om invalidates the arguments of Emde (A., 1918, i, 265), which 
ire based on its supposed inactivity. Triacetylquinide, prisms, 
lu. p. 134—135° (corr.), [%]}} —13°40° in dry acetone, is prepared 
by the action of acetic anhydride and pyridine on quinide. 

(With Hernrich BaERWIND].—isoPropylidenequinide is trans- 
omed by methyl iodide and silver oxide in the presence of ether 
to methylisopropylidenequinide, prisms, m. p. 73—79° after soften- 
ig at 76°, [«]i? +-10°28° in s-tetrachloroethane solution. 

(With Hemwrick OHLENDORF].—Thionyl chloride and pyridine 
ouvert isopropylidenequinide into the ester, SO(O-C, H,3,0,)o, 
eedles, m. p. 104—105°. H. W. 


Purpuric Acids. Hans Epvuarp Fierz and Hans Britscu 
Helv. Chim. Acta, 1921, 4, 375—381).—According to Nietzki and 
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Petri (A., 1900, i, 485), the isopurpuric acid obtained from picric acid 
and potassium cyanide has the annexed structure: 
NH, CN the compound formed on diazotisation cannot be 
OH 4 no. coupled with phenols or amines, and is regarded 
\_ 4” ~? by Nietzki as an isodiazoxide. On the basis of 
NO, CN the far-reaching analogies between isopurpuric 
acid and ethyl nitrocyanohydroxylaminohydroxy.ff; 
benzoate, the authors conclude that Nietzki’s formula is inaccurate 
and that isopurpuric acid is 4: 6-dinitro-1-hydroxy-2-hydroxy). 
amino-3 : 5-dicyanobenzene (compare Borsche, 1900—1904). 
When subjected to diazotisation, this compound undergoes also 
partial hydrolysis, the resulting product being dinitrocyanocarb. 


amyldiazophenol (I), which reacts with «-naphthol to give the yj r 


azo-colouring matter (II). 
N, CO-NH, O,N OH 
Ore Sno, CNY S—N, 
O,N CN O,N CONH, 


LN 
\_ 7 
YN 


(1.) (II.) 


The diazotisation product, I, is accompanied by nitrocyano- 
carbamylhydroxydiazophenol (III). Nietzki’s statement that the Ms: 
diazo-compound exhibits abnormal behaviour is explained by the, 
fact that this author repeatedly dissolved the diazo-compound in 
alkali solution and reprecipitated with acid; the authors find that & 

OH OH the dissolution in alkali gives 

ise almost instantly to the 

10.“\_N=N JN) pase is 7 = 

NO, ene NH, Ne potassium salt of cyanodini- 

CN\ 7 CON onl /LO-NH, trohydroxybenztriazone (IV), 

No Nif which has the same percentage 

: S composition as the diazo- fj 

aes (V.) compound itself, is highly 

explosive, and, on reduction with stannous chloride, is converted 
into the triaminohydroxycarbamylbenzonitrile (V). 

Dinitrocyanocarbamyldiazophenol (1) forms lanceolate bundles of 
narrow, yellow leaflets and explodes at 150—155°. Nitrocyano- 
carbamylhydroxydiazophenol (III) behaves similarly to the preceding 
compound. 

The «-naphthol azo-colouring matter (II) crystallises in slender 
needles with green, metallic lustre and dyes wool bordeaux-red. 

After treatment with hydrochloric acid and nitrite, metapurpurt 
acid shows no sign of coupling and is, therefore, as Borsche assumed 
(A., 1900, i, 645), a nitroso-compound. 

Various examples show that substitution in the o : o’-position 2 
the benzene and naphthalene nuclei with amines in general exerts 
no influence on the orientation of the azo-group in «-naphthol. 

= 


H. P. 


Production of Hydroxyaldehydes and their Derivatives. 
Socrfttk CHimiQguE pres Ustmnes pu R#HONE ANCT. GILLIAR), 
P. Monnet, & Cartier (Brit. Pat. 161679).—Hydroxyaldehydes 
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are produced by the action of formaldehyde on a phenol or a phenol 


‘Bieivative, in presence of a nitroso-compound such as nitroso- 


benzene or nitrosodimethylaniline, and, if necessary, a catalyst. 
for example, vanitlin is obtained by heating for one to two hours 
asolution of 4 parts of guaiacol, the nitrosodimethylaniline derived 
fom § parts of dimethylaniline, and 8 parts of 40% formaldehyde in 


yi) parts of methyl alcohol, hydrogen chloride being continuously 


bubbled through. The product is diluted with water, the methyl 


-B alcohol distilled off, and the vanillin extracted from the aqueous 


earb- 
e the 


‘NH, 


yand- 
eding 


onder 
d. 
puric 


imed 


on in 
xerts 


rsidue with ether or benzene. The nitrosodimethylaniline is 
nostly transformed in the process into p-aminodimethylaniline. 
Ina similar way, hydroxyaldehydes derived from phenol, anisole, 
alicylic acid, etc., may be obtained. G. F. M. 


»-Hydroxyaldehydes. III. y-Hydroxy-)-phenyl-n-but- 
iddehyde. BurcknarptT Hev_rericn and OskaR LECHER (Ber., 
21, 54, [B], 9830—935].—The substance was prepared with the 
ibject of examining the effect of the introduction of a phenyl group 
m the properties of y-hydroxyaldehydes: it is found that the 
widation of the hydroxyl group is thereby facilitated, since y- 
lydroxy-y-phenyl-n-butaldehyde is completely converted into 
-benzoylpropionic acid, whereas y-hydroxyvaleraldehyde can with- 
vit difficulty be transformed into y-hydroxyvaleric acid. 

o-Allylacetophenone, b. p. 135—138°/24 mm. (oxime, m. p. 
B—54°, semicarbazone, m. p. 156—157°) is reduced by sodium and 
boiling ethyl alcohol to «-hydroxy-«-phenyl-A*-pentene, 

OH-CHPh:-CH,’CH,°CH-CH,, 
a colourless, viscous liquid, b. p. 144—144-5°/28 mm., Df 0°980, 
i, 15220, the hydrogen phthalate of which, m. p. 89—90°, slowly 
iecomposes when preserved. The carbinol is converted by ozone 
m glacial acetic acid into the corresponding ozonide, which is’ 
reduced by zinc dust in ethereal solution to formaldehyde and 
y-hydroxy-y-phenyl-n-butaldehyde (or aay phen _ ydro- 

u CHPHCH.CH-C ; ea -. seni 
ran), OH-CHPh-CH,*CH,CHO or O<CH(OH)-CH,’ a very 
viscous liquid, b. p. 137—138°/4 mm., Df 1-126, nif 1-5410; the 
substance slowly colours magenta-sulphurous acid solution. ‘Treat- 
ment with methyl alcoholic hydrogen chloride (1%) at the ordinary 
emperature converts it into the methyl semi-aceial of y-hydroxy-y- 
phenyl-n-butaldehyde [5-methoxy-2-phenyltetrahydrofuran], a colour- 
ess, mobile liquid, b. p. 134—136°/25 mm., D'¥ 1-058, nif 1-5120. 

y-Kelo-y-phenyl-n-butaldehyde, COPh*CH,°CH,-CHO, has b. p. 
31°/2-8 mm., D'S 1-134, nis 1-5412; it reduces Fehling’s solution 
tnd ammoniacal silver solution much more readily than does the 
oresponding hydroxy-aldehyde. It is oxidised on exposure to air 
0 $-benzoylpropionic acid (oxime, m. p. 130—131°). It is trans- 
med by phenylhydrazine in 50°/, acetic acid solution into 1 : 6- 
liphenyl-1 : 4-dihydropyridazine, NPh<y oH > Cie colourless 
isms, m. p. 244—245° (decomp.). H. W. 
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and 9-Benzoylfluorene. 

Bittrotn (Ber., 1921, 575—578).—9-Benzoylfluoreng 
(Werner and Schéler, A., 1906, i, 436) exists entirely in the ketonic 
form, since it is insoluble in cold dilute alkali and does not decolorise 


bromine in freshly-prepared alcoholic solution. It can be convertedfffstyr 


into the corresponding enol by the action of cold dilute sodiupfili 
hydroxide on its solution in a mixture of chloroform and methyl 
alcohol, followed by partial removal of the solvent in a current of 
air and addition of the residue to cold dilute hydrochloric acid o 
by solution in diethylamine and acidification of the crystalline 
.diethylamine salt. When freshly prepared, phenyldiphenyleneviny! 
alcohol is completely soluble in cold dilute alkali, instantaneously 
decolorises bromine, but does not give a coloration with ferric 
chloride; it becomes almost completely converted into the ketonic 
modification in the course of afew hours. In solution, its enolisation 
constant is 0-4. 

A comparison with the two substances just described indicates 
strongly that the so-called triphenylvinyl alcohol, CPh,:CPh-OH,Ms 
is actually a ketone, CHPh,*COPh. It is insoluble in alkali and does 
not react with bromine in alcoholic solution. — Its tendency towards 
enolisation is very slight (resembling that of ethyl malonate) since 
the sodium salt derived from the enolic form immediately gives the 
ketone when decomposed by water. The term triphenylviny! 
alcohol should be deleted from the literature and replaced by 
triphenylethanone. H. W. 


Oxidation of «-Methyl-«-allyleyclohexanone by Perman- 
ganate in Alkaline Solution. R. CornuBerr (Compt. rend. 
1921, 172, 982—984).—The oxidation of «-methyl-x-allyleydo- 
hexanone by potassium permanganate in the presence of soda-lime. 
has proceeded as in the oxidation of dimethylallylacetophenon 
(compare Haller and Meyeringh, A., 1914, i, 968), the products being 
a glycol, CHy<pn2’ CH > CMe-CH,CH(OH)-CH,-OH, m. p. 995 

2 
100°; b. p. 185—188°/21 mm., giving a benzoyl derivative, m. Pp. 
141—142° (corr.), a small amount of a compound, 
" CH,°CH 

O| CHy-CH(OH)-CHyCMe<CG? crf 
b. p. 260—280°/21 mm., and an acid, having 
C,H,MeO-CH,°CH(OH)-CO,H or C,H,OMe-CH,-CO-CO,H. 
presence of potassium hydroxide, the products of oxidation were 
abnormal, being a very small amount of the lactone, 


CjH,MeO-CHyCH<) Me 


b. p. 128—131° (corr.) /30 mm., a considerable amount of a resi, P 
b. p. 170—175°/25 mm., probably a trimeride of this ethylene ry 
oxide, a small amount of the glycol, and the acid previous)" 
mentioned. W. G. 


Combined Auxochromes. Hvuco Kaurrmann (Ber., 1921, : 
54, [B], 795—802. Compare A., 1917, i, 394).——With this title, they 
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githor describes such auxochrome-like groups of atoms as exhibit 
Bicreased auxochromic character on account of the presence in 
Mihm of true auxochromes. Their properties are examined in the 
articular case of the dimethoxystyryl group, the p-nitrophenyl 
rsidue being used as chromogen. It is shown that the utility of 
tyryl for the formation of combined auxochromes depends on the 
immediate attachment of its ethylenic linking to the benzene 
qucleus, since substances such as 2’ : 4’-dimethoxypheny] 4-nitro- 
syryl ketone are only feebly coloured. The total 2 : 4-dimethoxy- 
styryl complex is to be regarded as a new auxochromic unit; the 
odinary rules of the effect of the position of substituents on the 
depth of colour do not hold in the cases of the compounds formed 
jygjiom it, since they are developed in cases in which the auxo- 
drome and chromophor are attached to one and the same benzene 
weleus. The combined auxochromes, like the usual substances, 
we in a position to favour fluorescence; thus the p-dimethylamino- 
up does not induce fluorescence of the benzene nucleus of nitro- 
ienzene (dimethyl-p-nitroaniline) whereas 4-nitro-4’-dimethylamino- 
tilbene is intensely fluorescent. The power of fluorescing exhibited 
ty the benzene nucleus of nitrobenzene increases when methoxy- 
goups are introduced into the styryl complex. 

The following new substances are described: p-methoxyphenyl 
Btnitrostyryl ketone, OMe-C,H,-CO-CH:CH-C,H,-NO,, from p-nitro- 
yi@ benzaldehyde and p-methoxyacetophenone in alcoholic solution in 
yathe presence of sodium hydroxide, pale greenish-yellow needles, 
m. p. 169°; 2:4-dimethoxyphenyl 4-nitrostyryl ketone, pale yellow 
needles, m. p. 191°; 4-nitro-2’ : 4’-dimethoxystilbene, 
C,H,(OMe),"CH:CH-C,H,NO,, 

lng, tile-red needles, m. p. 116° (a second, polymorphic form, 
gh dwar crystals, may be obtained by crystallisation from 


H. W. 


isoCurcumin. III. Gusrav Heiter (Ber., 1921, 54, [B], 
118—1119).—The condensation of vanillin and acetylacetone leads 

0 the production of very small amounts of 8-isocurcumin, the main 
product being the non-homogeneous «-isocurcumin (A., 1914, i, 563; 
45, i, 417). The application of the process to other aldehydes 
las shown that the reason for the poverty of yield lies in the decom- 
"sition by the alcoholic hydrogen chloride of acetylacetone into 
wetone, which then preferably condenses with the aldehyde. 

(With Franz Bopacu].—Acetylacetone and p-hydroxybenz- 
dehyde yield di-p-hydroxystyryl ketone, CO(CH°:CH-C,H,°OH),. 
hymolaldehyde and acetylacetone give di-4-hydroxy-2-methyl-5- 
P°Propylstyryl ketone, CO(CH:CH-C,H,MePr*-OH),, reddish-yellow 

tystals, m. p. 268° (decomp.) ; the corresponding hydrochloride forms 
preen needles, the diacetyl derivative has m. p. 129°. H. W. 


Acetylnaphthols [Hyd 
ydroxynaphthyi Methyl Ketones]. K. 
MES (Ber., 1921, 54, [B], 709—714).—A substance which is desig- 
ated 3-hydroxy-8-naphthyl methyl ketone has been obtained by 
r 2 
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Witt and Braun (A., 1915, i, 416) by the action of acetyl chlorid 
and aluminium chloride on nerolin. The ability of this substance 
to form azo-dyes is regarded as evidence of the free «-position, but 
since it is not shown that the acetyl group remains intact in them 
and the latter is known to suffer occasional displacement during 
this reaction, the evidence is not conclusive. The direct com. 
parison of the product with 2-hydroxy-«-naphthyl methyl ketone 
however, has confirmed the structure of Witt and Braun 
product. 

[With K. Fretistept].—1l-Hydroxy-8-naphthyl methyl ketone 
is obtained in 50% yield by the action of aluminium chloride on 
a-naphthyl acetate at 125°, 1-hydroxy-2 : 4-naphthylene dimethy! 
diketone, m. p. 141° (Webb and Braun, loc. cit., give 140°) being 
simultaneously produced. It is most readily converted into its 
methyl ether, colourless plates, m. p. 49°, by methyl sulphate and 
2N-sodium hydroxide at the atmospheric temperature. 

2-Hydroxy-«-naphthyl methyl ketone, pale yellow needles or 
rhombic platelets, m. p. 64°, is prepared from $-naphthyl acetate 
and aluminium chloride. It yields intensely yellow alkali salts, 
The methyl ether crystallises in large, pale yellow prisms, m. p. 59. 
With ethyl chloroformate, the naphthol gives the corresponding 
ethylcarbonato-compound, colourless needles, m. p. 60°. Bromine 
in chloroform solution converts it into 1-bromo-$-naphthol, m. p&p 
82°; diazobenzene-p-sulphonic acid gives $-naphthol orange, the 
acetyl group suffering replacement during the reaction. Bromine 
transforms acetylcarbethoxynaphthol into  2-ethylcarbonato-r- 
naphthyl bromomethyl ketone, CH,Br-CO-C,)H,°O-CO, Et, plates, m. p. 
79°, which has not up to the present been converted into 4:%- 
benzocumaranone. 2-Hydroxy-«-naphthy! methyl ketone condense 
with chloroacetic acid in alkaline solution to form the compound 
COMe’C,,H,°O-CH,°CO,H, colourless leaflets, m. p. 145°, which is con 
verted at 180—210° into a mixture of glycollic acid B-naphthyl ether, 


m. p. 155° and 3-methyl-4 : 5-benzocumarone, Calin 


m. p. 60°. H.W. 


Researches on Co-ordination and Residual Affinity. Bw. ». | 
The Constitution of Simple and Complex Cobaltic Quinone 
oxime Lakes. Gitpert T. Morcan and J. D. Main Suits (1. 

1921, 119, 704—716). 


Preparation of 1: 4-Chloronitroanthraquinones. 
Uuimann (D. R.-P. 332853; from Chem. Zentr., 1921, ii, 805). 
2 : 4-Dinitro-1-hydroxyanthraquinone is treated with arylsulphon'yt 
chlorides in the presence of acid fixing materials. In the presettt 
of potassium hydroxide, a replacement of the hydroxyl group } 
chlorine takes place with formation of 1-chloro-2 : 4-dinitroanth 
quinone; slender, yellow needles, m. p. 240°. On warming 7 
g-naphthylamine in amyl alcoholic solution, the violet-red l 
naphthylaminoanthraquinone is obtained. 2: 4-Dinitro-1-hydro 
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hlorideff anthraquinone when heated with p-toluenesulphonyl chloride 
Bind diethylaniline gives 1 : 2-dichloro-4-nitroanthraquinone ; yellow 
yedies, m. p. 246°. By boiling with p-toluidine and sodium 
B acetate, blue 2-chloro-1 : 4-ditoluidinoanthraquinone is obtained. By 
de-amidising the 1 : 2-dichloro-4-aminoanthraquinone (obtained by 
Breduction), | : 2-dichloroanthraquinone is formed. 2 : 4-Dinitro-1- 
hydroxyanthraquinone, obtained by nitration of 1-hydroxyanthra- 

. quinone, gives slender yellow needles, m. p. 248°. G. W. R. 


Preparation of Borneol. FasBriQuEs DE Propurts CHIMIQUES 
pp THANN ET DE MutnovuseE (Brit. Pat. 144604).—Turpentine or 
mde pinene is heated with a quarter of its weight of tetrachloro- 
phthalic acid in a reflux apparatus with continual stirring for 

twelve hours at 106—108°. ‘The temperature is then slowly raised 

to 140°, at which it is maintained for six hours. After cooling, the 

wattacked terpenes are distilled off with steam or in a vacuum, 

ad the residue, which consists of a glassy mass of dibornyl tetra- 

tlorophthalate, is hydrolysed with alcoholic sodium hydroxide. 

si The borneol, precipitated by the addition of water after the removal 

59°. Bof the alcohol, is purified by the usual methods. It is optically 

ative and, unlike the product obtained by the action of other 

omine™ organic acids on pinene, it is quite free from isoborneol. The yield 

m. pfway be as high as 18°, of the crude pinene used, and in addition 

e, theMthere is a considerable quantity of pinene recovered, which, if 

omineMdesired, can be returned to the manufacture. The tetrachloro- 
‘Bphthalic acid can be almost quantitatively recovered. G. F. M. 


Condensation Products of Phenylhydroxylamine with 
Hydroxymethylene-compounds and Carbinols. I. Hydr- 
§xymethylenecamphor and Phenylhydroxylamine. H. Rupr 
and W. Drguu (Helv. Chim. Acta, 1921, 4, 388—395).—The previous 
Fork is continued (A., 1920, i, 237, 239). Methylenecamphor phenyl- 


>CH hylrorylamine, CHC ON, obtained by the interaction 


ofhydroxymethylenecamphor and phenylhydroxylamine, either alone 
at 100° or in presence of acetic acid, forms slender, yellow needles, 
u. p. L1O6—107°. ‘The following derivatives were prepared : Sodium 
silt, deep yellow powder. Copper salt, Cu(O*-NPh-*CH:C,,H,,0)., 
brownish-black, amorphous powder; when this salt is heated with 
alcohol, it decomposes, with separation of cuprous oxide and form- 
ation of a white oxidation product of methylenecamphorpheny!- 
hydroxylamine which decomposes at 205—206° ; it may be obtained 
‘2 various other ways, and is to be described later. The methyl 
ether, C,gH,,0,N, forms thin, white leaflets, m. p. 75—76°, and is 
apidly decomposed in sunlight, with formation of camphor- 
unone (¢). The acetyl compound, C,,H,,0,N, crystallises in thin, 
vhite leaflets, m. p. 162—164°. The p-nitrobenzoyl derivative, 
2#H,,0,N., forms slender, pale yellow needles, m. p. 179-5—180°, 
tnd is accompanied by a small proportion of an almost white, 
possibly isomeric, compound, m. p. 189—190°. 
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Methylenecamphorphenylhydroxylamine exhibits, therefore, the 
properties of a moderately strong acid and thus resembles the 
benzoyl and carbanil derivatives of phenylhydroxylamine (Beck. 
mann and Schénermark, A., 1898, i, 22). The deep orange compound 
obtained by Wieland and Gambarjan (A., 1906, i, 830) from phenyl. 
hydroxylamine and 1-bromo-2 : 4-dinitrobenzene changes readily 
even on crystallisation from alcohol, into a less intensely coloured 
compound, which is insoluble in alkali. By the action of mag. 
nesium phenyl bromide on the N-phenyl ether of benzaldoxime, 
Angeli, Alessandri, and Aiazzi-Mancini (A., 1911, i, 544) obtained a 
compound insoluble in alkali which they regard as the hydroxyl. 
amine derivative, CHPh,-NPh-OH; this compound has now been 
obtained by Wittwer by the condensation of diphenylbromomethane 
with phenylhydroxylamine, the constitution being thus confirmed. 
Wieland and Gambarjan assume that the acid character of 
their dinitrophenylhydroxylamine depends on salt-formation by a 
quinonoid form. With methylenecamphorphenylhydroxylamine 
there is no question of such a rearrangement, and the acid nature 
is to be attributed to the union of the phenylhydroxylamine with 
the doubly unsaturated conjugation of the methylenecamphor. 

Reduction of methylenecamphorphenylhydroxylamine by means 
of zine dust and acetic acid yields anilinomethylenecamphor, m. p. 
165—167° (Bishop, Claisen, and Sinclair, A., 1895, i, 62). When 
heated with sodium hydroxide solution, methylenecamphorphenyl- 
hydroxylamine is resolved into hydroxymethylenecamphor and 
phenylhydroxylamine, the latter then reducing any of the u- 
resolved compound to anilinomethylenecamphor and _ being itself 
converted into nitrosobenzene, which unites with the phenyl 
hydroxylamine to give azoxybenzene. 

When treated with thionyl chloride, methylenecamphorpheny!: 
hydroxylamine readily yields a compound containing a chlorine 
atom in place of the hydroxyl group. ye 


Verbenene [Dehydro-«-pinene| and certain of its De 
rivatives. A. BuumMANN and O. Zerrscner (Ber., 1921, 54, 
[|B], 887—894. Compare A., 1913, i, 495).—The crude [-verbenene 
obtained from verbenol as described in the previous commull- 
cation readily combines with bromine in chloroform solution, 
forming the beautifully crystalline dibromide, prisms, m. p. 
72°, [«]\} +297°65°, in benzene solution. Similarly, the dibromite 
from d-verbenene has m. p. 70—72°, [a]}¥ —298°50°, whilst the 
racemic compound crystallises in needles, m. p. 50—52°. The 
active dibromide is readily transformed by cold, dilute potassium 
hydroxide solution into the corresponding unsaturated glycol 
prisms, m. p. 141°, and, apparently, an oxide, D" 0°997, [a]p abou! 
—100°, in alcoholic solution. The pure hydrocarbons are ™ 
generated from the dibromides by the action of zinc dust an 
acetic acid, the products thus obtained having the following physic 
constants: I-verbenene, D” 0°8866, [«],, —100°61°; d-verbenent,— 
D” 0°8867, [x], -+100-71°, n%} 1:49800. Oxidation with permat 
ganate converts verbenene into norpinic acid, m. p. 175°5—1769, 
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whilst treatment with zine chloride transforms 
it into p-cymene. The mode of preparation and 
properties of the substance are in harmony with 
the formula I. 

l-Verbenene is reduced by sodium and ethyl 
alcohol to dihydroverbenene [5-pinene], (II), b. p. 
158—159°/762 mm., D” 0°865, D®” 0°8625, nj} 
1:4662, [«],, +36°52°. In its chemical and phy- 
sical behaviour, this substance very closely re- 
sembles «-pinene. It is transformed by hydrogen 
chloride into pinene hydrochloride, by dilute 
sulphuric acid into cis-terpin hydrate, and by the 
successive action of nitrosyl chloride and sodium 
ethoxide into nitrosopinene. Oxidation with per- 

nanganate yielded a mixture of acids. H. W. 


The Composition of French Oil of Turpentine. M. VizEs 
Compt. rend., 1921, 172, 977—980).—The polarimetric method 
iescribed by Darmois (A., 1908, ii, 747; 1910, i, 52; 1911, ii, 352) 
has been applied to the study of a number of examples of French 
turpentine, and the results indicate that this method only gives a 
fist approximation of the relative amounts of pinene and nopinene 

Further work is necessary to elucidate the discrepancies 
W. G. 


Liquid Crystals of Resin Soaps. Lupwic Paut (Se/fen- 


“Bfabrikant, 1920, 40, 425—428, 455—458, 469—472, 503—507, 521, 
j0—551, 584—585; from Chem. Zentr., 1921, i, 772—773).—A 
continuation of earlier work on the colloidal characters of colo- 
phony. (See Chem. Zentr., 1919, [iv], 667.) A distinction is 
drawn between the true constituents of colophony, y- and «-abietic 
aids, and derivatives of these which differ from them in their 
colloidal constitution. The occurrence of liquid crystals in the 
sodium resin soaps is referable to colloidal changes. The resin 
substances occupy an intermediate position between inorganic 
colloids and bio-colloids. The colloidal modifications of the true 
constituents of resin are analogous to inorganic dispersions, which 
are colloidal modifications of non-colloidal substances. It is sug- 
gested that the bio-colloids are colloidal modifications of basal 
substances, from which they are distinguished by possessing the 
properties of living matter. G. R 


Supersaturated Solid Solutions in Mixtures of Wax- 
Colophony. GerHarp Jaun (Koll. Chem. Beihefte, 1921, 13, 
|f-'3—232)—The saturation temperature of bees’ wax and colo- 
phony mixtures has been investigated, and the optical properties 
of the solidified mixtures have also been studied. Such mixtures, 
epending on concentration and temperature, can be divided into 
(a) liquid mixtures, (b) solid solutions, (c) mixtures in which solid 
Solutions are in equilibrium with pure wax. Mixtures up to 25% 
of wax can form solid solutions ; these possess saturation tempera- 
ures at which they are saturated with wax, and on rapidly cooling 
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to temperatures far below the saturation temperature they form 
supersaturated solid solutions which may be preserved for long 
periods. The time for which the supersaturated solution may hp 
kept increases with the length of time the mixture is kept liquid 
and with the thickness of the preparation; it decreases with the 
concentration of the mixture. The separation of wax from the 
supersaturated solutions depends on the power of the wax mole. 
cules to diffuse through solid colophony. During the separation of 
the wax, the ductility of the mixture decreases. The power of 
turbid media of diminishing the intensity of light increases with the 
size of the particles which produce the turbidity. J.F-.S. 


Caoutchouc. Two Dimethylcaoutchoucs. Hans Ponts 
(Kolloid Chem. Beihefie, 1920, 13, 2—60).—Caoutchouc and two 
dimethyleaoutchoucs have been investigated in respect of their 
dispersion and swelling properties in various solvents. Vapour 
pressure measurements have been made and the relationship of 
the various forms of caoutchouc to one another considered. [t is 
shown that a coagulation structure does not permanently influence 
the properties of caoutchouc. Albumins take no part in the solu. 
bility relationships, as they do in the case of the resins. In the 
case of dimethyleaoutchoucs which contain the liquid dispersion 
medium instead of resins, it is shown that the elasticity is changed 
in the sense that the temperature limit is lowered, their stability 
in the air is improved, and vulcanisation is interfered with, but 
this is only due to the low boiling point of the dispersion medium 
and can be prevented by the addition of indifferent powders. It 
is to be regarded as due to the “ de-swelling ” of certain $-forms of 
caoutchouc. Three ideal forms, the «-, 8-, and y-modifications, are 
recognised and characterised by the terms, “ non-soluble-swelling,” 
‘* soluble-swelling,’’ and ‘ soluble-non-swelling,” respectively. The 
three conditions are found in all three caoutchoucs examined, 
although it is exceptional to find them mixed. In this connection, 
the caoutchoucs are individually different. An ideal caoutchoue, 
such as raw rubber, is a system composed entirely of the «- and 
6-forms. A number of irregular properties of synthetic caoutchou 
are to be explained by the constant presence of some of the y-form. 
A consideration of the differences of the elastic and other properties 
of the various modifications allows of their power of taking up the 
dispersion medium being represented numerically from measure: 
ments of the amount of benzene taken up from benzene vapour it 
constant pressure. These measurements show that, in comparison 
with the other forms, the y-form is extraordinarily hygroscopic, ani 
consequently the character of synthetic caoutchouc may be deduced 
from its hygroscopic properties. The «- and (-modifications have 
the same hygroscopic properties. Most of the properties of caout- 
chouc may be deduced from a knowledge of the hygroscoplt 
properties. J. F.5. 


Amyrin and Lupeol in the Caoutchouc from Ficus Vogelii 
A. J. Urre (Ber., 1921, 54, [B], 784—785).—Spence (A., 1 
i, 434) has described the isolation of «- and §-albans, m. p. 20l- 
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n° and 154° respectively, from Ficus Vogelit. The former is 
shown to be identical with «-amyrin acetate, m. p. 218°; the 
tter could not be isolated, but a product obtained under the pre- 
gribed conditions had m. p. 160—170° which was but little in- 
quenced by repeated crystallisation from alcohol and was found 
i) contain lupeol, probably as the acetate. The terms «- and 
alban should be deleted from the literature. H. W. 


Mechanism of the Method of Skraup and Priglinger for 
the Synthesis of Dimethylpyrone. Ernst Puiippi and REIN- 
wrap SeKA (Ber., 1921, 54, [B], 1089—1091).—Dimethylpyrone 
ius been obtained in about 2% yield by the action of concentrated 
alphuric acid on acetic anhydride (Skraup and Priglinger, A., 
910, i, 578), and the following scheme has been provisionally 
aggested for the reaction : 

OMe , H,CH-CO CMe:CH 

come + H3CH-Co>° = 9<CMe:CH?C° + 2H20 + COs. 
lhis hypothesis is supported by the present observations that a 
etter yield of dimethylpyrone (4%) is obtained when sulphuric 
wid acts on a mixture of acetic anhydride and acetone. If the 
htter is replaced by methyl ethyl ketone, 2 : 3 : 6-trimethylpyrone, 
u. p. 78°, is produced. This is further identified by transformation 
into 2:3: 6-trimethylpyrid-4-one, m. p. 185—192°, by aqueous 
ammonia at 100°; the corresponding platinichloride crystallises in 
oange-coloured, rectangular plates, m. p. 205°. H. W. 


Pyrylium Compounds. X. Violones. W. DintHEY and 
B. Burcer (Ber., 1921, 54, [B], 825—830. Compare this vol., 
i, 190)—It has been shown that pyrylium salts with p-hydroxylated 
phenyl radicles are immediately converted by weak alkalis into 
coloured anhydro-bases (violones) instead of y-bases (A., 1919, 
413; 1920, i, 323). A further example of this class of compound 
8s now afforded by the isolation of 2-(4)-oxy-4-violone, the con- 
stitution of which has not been quite definitely elucidated, but for 

=e which the annexed formula is preferred. 
CsH,:O A solution of phenyl p-methoxystyry! ketone 

w% and p-methoxyacetophenone in acetic anhydride 
pr! og. OH is converted by hydrated ferric chloride into the 

a iron salt, C,;H,,OCI,Fe, orange-red crystals, m. p. 

0 225°, which is transformed by sodium carbon- 

; ate into a-hydroxy-5-benzoyl-«y-di-p-anisyl-A*- 
huiadiene, OMe*C,H,*C(OH):CH-C(C,H,-OMe):CHBz, almost colour- 
less crystals, m. p. 97—99°; these rapidly become yellow even 
in absence of air. The picrate, orange-red crystals, m. p. 250— 
“l°, acid hydrochloride, C,;H,,0,Cl,HCl, orange crystals, m. p. 
106—107° and 194° (decomp.), after resolidification when rapidly 
heated (which readily loses 0°5 mol. HCl), and platinichloride, 
‘range, crystalline powder, m. p. 235—236°, are described. The 
V-base is converted by concentrated hydrochloric acid at 160—180° 
into 6-phenyl-2 : 4-di-p-hydroxyphenylpyrylium chloride, dark red 
crystals or paler prisms, which does not melt below 330°, from which 

r* 
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2-(or 4)-oxy-4-violone, C;OH,Ph(°C,H,°:O)-C,H,OH, coarse, green 
crystals, m. p. 317°, is obtained by treatment with hot sodium 
carbonate solution and subsequent acidification with acetic acid, 
The corresponding carbinol could not be caused to crystallise, but 
its dibenzoyl-derivative was prepared in colourless prisms, m. p, 
147° (picrate, reddish-yellow prisms, m. p. 215°). H.W. 


Chromones and Flavones. S. RuHEMANN (Ber., 1921, 54, 
[ B], 912—924).—The methods adopted previously for the synthesis 
of chromones and flavones have been applied to the preparation of 
their chloro-derivatives; a smooth reaction is observed with the 
latter, but not with the former since sulphuric acid of concentration 
necessary for condensation causes considerable decomposition of the 
intermediate products. 

The preparation of the aryl ethers of $-hydroxycinnamic and 
hydroxyfumaric esters is effected by the method described previously 
(T., 1900, 77, 984, 1119); when, however, the quantity of phenol 
available is limited, the condensation can be effected by heating the 
phenylpropiolic or chlorofumaric ester with the sodium phenoxide 
in boiling xylene. 

Ethyl 8-5-methoxy-m-tolyloxycinnamate, 

OMe-C,H,Me-O-CPh:CH-CO,Et, 

a yellow, very viscous oil is prepared from the sodium derivative of 
orcinol methyl ether and ethyl phenylpropiolate, and is hydrolysed 
to the corresponding acid, colourless prisms, m. p. 140° (decomp.), 
after softening at 122°. The latter is converted by the successive 
action of phosphorus pentachloride and aluminium chloride into 
7(5)-methoxy-5(7)-methylflavone, colourless needles, m. p. 99—100, 
b. p. about 255°/14 mm., which appears to be uniform. 

Ethyl o-chlorophenoxyfumarate, from sodium o-chlorophenoxide 
and ethyl chlorofumarate, is a colourless liquid, b. p. 203—204°/l4 
mm. The corresponding acid, yellow octahedra, m. p. 202—203° 
(decomp.), is converted by concentrated sulphuric acid into 8-chloro- 


chromone-2-carboxylic acid, CHC 


needles, m. p. about 260° (decomp.), which loses carbon dioxide when 
heated and is thereby transformed into 8-chlorochromone, colourless 
crystals, m. p. 114—115°. Similarly, ethyl p-chlorophenoxyfumarate, 
an almost colourless liquid, b. p. 199—200°/12 mm., is transformed 
successively into p-chlorophenoxyfumaric acid, yellow, rhombic 
crystals, m. p. 211—212° (decomp.), 6-chlorochromone-2-carboxylit 
acid, colourless needles, m. p. 261—262° (decomp.), and 6-chloro 
chromone, colourless, shining needles, m. p. 139—140°. 

Sodium o-chlorophenoxide and ethyl phenylpropiolate give ethyl 
8-0-chlorophenoxycinnamate, C,H,Cl-O-CPh:CH-CO,Et, colourless 
viscous liquid, b. p. 218—220°/15 mm., which is smoothly converted 
into $-0-chlorophenoxycinnamic acid, colourless prisms, Mm. P- l 
(decomp.), after softening above 130°. The latter 1s © 
verted by distillation in a vacuum into «-o-chlorophenoxystyre 
C,H,Cl-O-CPh:CH,, yellow liquid, b. p. 178°/14 mm., and by 
successive treatment with phosphorus pentachloride and alumimniu” 
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slide into 8-chloroflavone, CgHyC1<OO He 


, colourless needles, 


n, p. 169—170°. Similarly, ethyl -p-chlorophenoxycinnamate, 
warse, colourless prisms, m. p. 63—64°, b. p. 220—225°/12 mm., is 
accessively converted into $-p-chlorophenoxycinnamic acid, colour- 
js prisms, m. p. 136° (decomp.), after softening at 128°, and 
jchloroflavone, long, colourless needles, m. p. 183—184°. 

Ethyl @-6-chloro-m-tolyloxycinnamate, from ethyl phenylpropio- 
hte and sodium 6-chloro-m-tolyloxide, forms colourless prisms, 
n. p. 92—93°, b. p. 231—232°/14 mm., and yields the corresponding 
wid, colourless, dendritic prisms, m. p. 155° (decomp.), after 
wftening at about 140°, which is transformed ,by phosphorus 
yntachloride and aluminium chloride into a mixture of 6-chloro-5- 
nthylflavone and 6-chloro-7-methylflavone, colourless prisms, m. p. 
145—147°. 

Ethyl 6-p-benzeneazophenoxycinnamate, 

N,Ph-C,H,-O-CPh:CH-CO,Et, 
wange prisms, m. p. 156°, is smoothly hydrolysed to 8-p-benzeneazo- 
phenoxycinnamic acid, yellowish-red prisms, m. p. 184—185° 
(ecomp.), which gives a yellow, sodium salt sparingly soluble in 
water. The acid is converted in the usual manner into 6-benzeneazo- 
favone, yellow prisms, m. p. 194—195°. H. W. 


Benzocoumaranones [Naphthafuranones]. K. Frirs and 
R. Fretistept (Ber., 1921, 54, [B], 715—-725).—The experiments 
were undertaken in the hope of discovering oxindigoid compounds 
of the naphthalene series which would be less readily hydrolysed 
than the parent substance (2 : 2’-diketo-A'’-dicoumaran, Fries, 
Hasselbach, and Schréder, A., 1914, i, 985), and thus would remain 
undecomposed in the vat. 

8-Naphthyl chloroacciatc, colourless needles, m. p. 96°, is readily 
obtained by heating $-naphthol with chloroacetyl chloride, and is 
converted by aluminium chloride into 4 : 5-benzocoumaran-3-one, 
CH. >CH,, colourless needles, m. p. 133°, the yield, however, 
being poor. The corresponding p-nitrobenzylidene derivative 
rystallises in yellow needles, m. p. 270°. With p-nitrosodimethyl- 


aniline the coumaranone gives the anil, C hia >C:N-C,H,NMey, 


small, red needles, m. p. 231° which, however, could not be caused to 
interact further with the coumaranone. It is converted by cold 
concentrated sulphuric acid into 4 : 5-benzocoumaran-2 : 3-dione, 
orange-yellow needles, m. p. 182° (decomp.), which reacts readily 
with o-phenylenediamine. 

4-Bromo-1-hydroxy--naphthyl bromomethyl ketone, yellow needles 
f prisms, m. p. 147°, is prepared by the addition of bromine to 
|-hydroxy-8-naphthyl methyl ketone in chloroform solution, and is 
converted by treatment with boiling dimethylaniline into 5-bromo- 
6: 7-benzocowmaran-3-one, yellow needles, m. p. 158° [p-nitrobenzyl- 
idene derivative, yellow needles, m. p. 335°; terephthalylidene 
ompound, C,.H,,0,Br,, yellow needles, m. p. 311° (decomp.)]. 


r* 9 
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5-Bromo-2-p-dimethylaminoanil-6 : 7-benzocoumaran-3-one, 

CygH Br< CO >C:N-C,HyNMey, 
crystallises in coarse, dark red needles, m. p. 251° and, under 
conditions which are not yet quite precisely defined, unites with 
the parent coumaranone to yield 5 : 5’-dibromo-6 : 7 : 6 : 7’-dibenz. 


oxindigotin, CH sBr<y > CC a >CoH;Br, small orange. 


coloured leaflets, which do not melt below 350°. The action 
of sodium nitrite on the coumaranone dissolved in glacial acetic 
acid leads to the formation of 4-bromo-1-oximino-dihydro-«8-naph. 
thafuran-2-one, CygHsBr< CY >C:N-OH, yellow needles, m. p. 207 
(decomp.), which is transformed by a boiling mixture of glacial 
acetic and fuming hydrochloric acids into 4-bromo-1-hydroxy-s. 
naphthylglyoxylic acid, HO*C,,H;BreCO-CO,H, yellow needles, m. p. 
168° (decomp.); this is also obtained by the action of concentrated 
sulphuric acid on the anil. The acid reacts with bromobenzo- 
coumaranone in glacial acetic acid solution in the presence of con- 
centrated sulphuric acid to yield 4: 4’-dibromo-l1 : 2'-bis{dihydn- 
a8-naphthafuran]-2 : 1-dione, C,j)H,Br tea a C,oH;Br, 
brownish-red needles, m. p. 348—350°, which decomposes in the vat. 
Isatin and bromobenzocoumaranone give 4-bromo-1(3’)-indozyl- 


dihydro-«8-naphthafuran-2-one, C,jH;Br< OOO. >NH, 


slender, red needles, m. p. 300° (decomp.), after softening at 290°, 

which is not recovered unchanged from the hyposulphite vat. 
Hydrogen sulphide reacts with a warm solution of the anil in 

benzene to give 4-bromo-1-thiol-1-p-dimethylaminoanilinodihydr- 


a8-naphthafuran-2-one, CygH;Br<() >C(SH)-NH-C,H,NMe,, rel 


needles, m. p. 176° (decomp.), which is transformed by potassium 
ferricyanide in alkaline, aqueous alcoholic solution into the spiran, 
CygH Br< >o<5i>0,HyNMe,, red needles, m. p. 260° 


(decomp.). "HW. 


Oxalyl Chloride. VI. Friedel and Crafts’ Reaction 
with Oxalyl Chloride. H. Sraupincer, E. Scnienker, and 
H. Goupsrein (Helv. Chim. Acta, 1921, 4, 334—342. Compare 
A., 1913, i, 604).—The use of oxalyl chloride in Friedel and Crafts 
reaction usually results in the formation, not of o-diketones, but of 
ketone derivatives, the oxalyl chloride being decomposed by 
aluminium chloride into carbon monoxide and carbonyl chloride. 
From anisole, however, anisi! is obtainable (Staudinger, Anthes, and 
Schéller, A., 1912, i, 567), and anthracene and other condense 
hydrocarbons yield aceanthrenequinone and _ similar compounds 
(Liebermann and collaborators, A., 1911, i, 387, 656; 1912, i, 464): 
from naphthalene and oxaly! chloride, however, no acenaphthent 
quinone derivative has been obtained. With the object of obtain 
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ach derivatives, the author has investigated the action of oxalyl 
chloride on naphthyl ethers (compare Giua, A., 1917, i, 204). 

xNaphthy! methyl ether and oxalyl chloride yield 4: 4’-di- 
nethoxydi-x-naphthyl diketone, m. p. 228—229° (Giua, loc. cit., 
ave 230—231°). 4: 4’-Diethoxydi-x-naphthyl diketone, 

OEt-C,)H,-CO-CO-C,,H,-OEt, 
fms yellowish-green leaflets, m. p. 220—221°. 

3.Naphthyl ethyl ether and oxalyl chloride yield : (1) -naphtha- 
fwan-1 : 2-dione or the lactone of 2-hydroxynaphthoyl-1-formic acid 
(Giua’s lactone of hydroxynaphthylglyoxylic acid), which may also 
ie obtained readily from 8-naphthol and oxalyl chloride; (2) a 
yeutral compound which was not investigated, but is probably 
(iua’s ketone, and (3), in small proportion, 8-methoxyacenaphthene- 
yinone (compare following abstract). The condensation of 
wxalyl chloride with 8-naphthyl phenyl or benzyl ether yields no 
iefinite products. 2: 7-Dimethoxynaphthalene and oxalyl chloride 
yield but little 2:7-dimethoxyacenaphthenequinone (compare 
lowing abstract), the main product being 7-methoxy-f-naphtha- 
fwandione (lactone of 2-hydroxy-7-methoxynaphthoylformic acid). 
The methylation of | : 8-dihydroxynaphthalene has as yet yielded, 
not the dimethyl ether, but only the monomethyl ether, which is 
msuitable for condensation with oxalyl chloride. 

Oxalyl bromide is more sensitive than the chloride towards 
aluminium chloride and yields diketones the more readily, but with 
naphthalene only «- and $-naphthoic acids are obtained and with 
aithracene only a small proportion of aceanthrenequinone. On 
the other hand, the phenol ethers appear to react readily with oxaly] 
homide, giving rise to o-diketone derivatives. 

-Naphthafuran-1 : 2-dione has m. p. 183° (decomp.); Giua (loc. 
cit.) gave m. p. 178° (decomp.), and, like simple coumarandione deriv- 
tives, reacts with phenylhydrazine and with o-phenylenediamine. 

7 7-Methoxy-B-naphthafurandione (lactone of 2- 
CO-CO — hydroxy-7-methoxynaphthoylformic acid) (an- 
OMe“ \Z \-6 nexed formula), forms — brownish-yellow 
< crystals, m. p. 184° (decomp.). 
\4\7 1-Hydroxy-8-methoxynaphthalene, 
OH-C,)H,"OMe, 
forms white crystals, m. p. 55—56°, gives a deep red coloration 
with ferric chloride in alcoholic solution, and undergoes gradual 
decomposition in the air. <. B. #. 


Oxalyl Chloride. VII. Friedel and Crafts’ Reaction 
with Iminochloride Derivatives of Oxalic Acid. H. Srav- 
DINGER, H. GoLpsTetn, and E. ScHLENKER (Helv. Chim. Acta, 1921, 
4, 342364) —Owing to the decomposition of oxalyl chloride into 
carbon monoxide and carbonyl chloride by aluminium chloride, the 
authors have investigated the application to the Friedel and Crafts’ 
reaction of phenyloxalimino-chloride. It is found that phenylimino- 
chlorides react far less energetically than the corresponding acid 
chlorides. Thus, with phenyloxalimino-chloride, benzene yields 
to benzil; anisole gives anisil, although the latter is difficult to 
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isolate owing to the partial conversion of the iminochloride into , 
brown, amorphous mass; naphthalene yields acenaphthenequinone 
in very small amount; «-naphthyl methyl ether gives no definite 
products, but 6-naphthyl methyl and ethyl ethers readily yield 
8-methoxy- and §-ethoxy-acenaphthenequinones. The latter com. 
pounds, like their parent substances, may be used for the synthesis 
of colouring matters. 

The condensation with phenyloxalimino-chloride of $-naphthy| 
phenyl and benzyl ethers produces acenaphthenequinone derivatives 
in very small yields, whilst 8-naphthyl benzoate and acetate give no 
such derivatives. From $-naphthol itself no $-hydroxyacenaph. | 
thenequinone is obtained, 8-naphthafuran-1 : 2-dione being formed 
in about 75% yield. No condensation occurs with either the benzoy! 
derivative of §-naphthylamine, or $-dimethylnaphthylamine, or 
8-thionaphthyl methyl ether. 

If the ready reactivity of neroline is due to the pronounced 
mobility conferred on the hydrogen atoms in the 1- and 8-positions 
by the methoxy-group, 2: 7-dihydroxynaphthalene methyl ether 
should react still more easily; actually, however, condensation to an 
acenaphthenequinone derivative proceeds even less readily in this 
case. With 2: 6-dimethoxynaphthalene also the reaction fails 
almost entirely. Anthracene gives a very small yield of aceanthrene- 
quinone (compare Liebermann and Zsuffa, A., 1911, i, 387), and 
8-methylanthracene and £-methoxyanthracene react only very 
incompletely. Other hydrocarbons, such as diphenyl, fluorene, 
phenanthrene, and acenaphthene, give no condensation products 
with iminochlorides. 

8-Methoxyacenaphthenequinone (1), erystallises in yellow leaflets, 
m. p. 215—216°, dissolves in concentrated sulphuric acid to a deep 
red solution, and condenses with o-phenylenediamine, giving the 


CO-CO OMe 
, vr \— con 7 
(I.) (Y/YOMe a) <7 
| >< _ hex | | 
quinoxaline derivative (II), which crystallises in pale yellow needles, 
m. p. 182—183-5°. 
8-Oxy-1-methoxy-7-(2’)-indoxylacenaphthene, C,H 430,N (compare 
Bezdzik and Friedliinder, A., 1908, i, 673), crystallises in blackish- 
violet needles and dyes cotton bluish-violet. 
8-Oxy-1-methoxry-7-(2’)-orythionaphthenylacenaphthene — ( annexed 
formula), is a red compound, which 
OMe colours cotton deep red and dissolves 
4 \—co in concentrated sulphuric acid to a deep 
\K 7 blue solution. 


yn Oe * .-CO 8-Ethoxyacenaphthenequinone, 
4 C0<5-> CoH C1 4H 1993, 

forms crystals, m. p. 141—142°, a 
condenses with o-phenylenediamine, with indoxyl, and with thio- 
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3-Methylthiolnaphthalene has m. p. 59—60°, b. p. about 173°/ 
}j mm. 

2: 7-Dimethoxyacenaphthenequinone (annexed formula), forms an 
orange-red powder, m. p. 273°, gives a deep blue 
solution in sodium hyposulphite and sodium 
hydroxide solution, and condenses with indoxyl and 
with thioindoxyl. 

Tolyloxalimino-chloride (compare Bauer, A., 1907, 

i, 603) condenses with @-methoxynaphthalene to form 

8-methoxynaphthenequinone, but in smaller yield 

thn is obtained from phenyloxalimino-chloride; with benzene, it 
condenses to only a small extent. 

n-Nitrophenyloxalimino-chloride, 

NO,°C, Hy N:CCICCEN-C,H,NO,, 
fms pale yellow crystals, m. p. 173°. 

1-Naphthyloxalimino-chloride, Cy gH7z*N:CCI-CCI-N-CygH,, — crys- 
tulises in slender, golden needles, m. p. 156—156-5°, and dissolves 
inconcentrated sulphuric acid to a deep violet solution, which, when 
heated, loses hydrogen chloride and becomes indigo-blue and then 
darkens. 

s.Naphthyloxalimino-chloride, Cy>H,4NoCly, crystallises in sulphur 

yellow leaflets, m. p. 210—211° (decomp.). ee 


Dibenzothianthrenediquinone. Kurt Brass and Lupwia 
Konter (Ber.,1921, 54, [ B], 594—597).—2 :3-Dichloro- (or dibromo-) 
-naphthaquinone reacts readily with sodium sulphide in alcoholic 
lution or when the substances are triturated together, with the 


formation of dibenzothianthrenediquinone, Cy gH 03<8 >C49H,03, long, 


pointed, violet-red needles, m. p. 309°, which is best prepared by 
heating the materials together until the sulphide has become com- 
pletely dehydrated, diluting the product with water, agitating with 
air, and completing the oxidation with hydrogen peroxide. Reduc- 
tion with zine dust and acetic anhydride leads to the formation of 
lelra-acetoxydibenzothianihrene, colourless leaflets, whilst the tetra- 
henzoyloxy-derivative is conveniently prepared by the action of 
benzoyl chloride on the hyposulphite vat of the quinone. The free 
quinol is obtained by the reduction of an alkaline suspension of 
the 2: 3-dichloro-«-naphthaquinone with hydrogen sulphide, The 
sodium sulphide or alkaline hyposulphite vat exhibits little affinity 
for the unmordanted vegetable fibre. H. W. 


Syntheses of Homomorpholine and Benzohomomorpho- 

le. JuLIus von Braun and Orro BraunsporF (Ber., 1921, 54, [ B], 
685—703).—Previous investigations (A., 1905, i, 826; 1910, i, 821; 
1913, i, 197) have shown that it is possible to introduce an additional 
methylene group into the piperidine and benzopiperidine rings with 
the formation of hexamethyleneimine and homotetrahydroquinoline 
respectively. After a number of unsuccessful attempts, the authors 
have now succeeded in similarly enlarging the morpholine and 

nzomorpholine rings. 

y-Bromopropyl benzoate reacts with an excess of ammonia in 
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benzene solution at 100° to yield a complex mixture of bases from 
which it was only possible to isolate relatively small amounts of 
approximately pure y-aminopropyl benzoate, b. p. 150°/15 mm, 
Under similar conditions, methylamine gives small amounts of 
y-methylaminopropyl benzoate, a colourless liquid, b. p. 144—145°/19 
mm., and very much larger amounts of di-y-benzoyloxypropylmethy). 
amine, NMe(CH,°CH,°CH,-OBz),, colourless, very viscous liquid, 
b. p. 268—272°/6 mm. (the hydrochloride, leaflets, m. p. 137°, 
auri- and platini-chlorides, and methiodide, m. p. 187°, are described), 
The base is hydrolysed by aqueous-alcoholic sodium hydroxide 
solution to methyldi-y-hydroxy propylamine, NMe(CH,°CH,°CH,-0H),, 
a colourless oil, b. p. 164—165°/13 mm., which gives a picrolonate, 
m. p. 136°, a methiodide, small needles, m. p. 110°, and a non. 
crystalline hydrochloride, aurichloride, and platinichloride. The poor 
yields of the compounds just described inhibited their further use 
for the present purpose. 

y-Anilinopropyl benzoate is readily prepared by the interaction 
of aniline and y-bromopropyl benzoate at 100°, but its isolation in 
the pure condition could not be effected. The crude product is 
readily hydrolysed to N-y-hydroxypropylaniline, b. p. 173—180°/10 
mm., D'’ 1-073 (compare Rindfuss and Harnack, A., 1920, i, 681), 
which gives a non-crystalline nitroso-derivative, hydrochloride, and 
platinichloride, a picrate, m. p. about 70°, picrolonate, m. p. 165°, 
and methiodide, large plates, m. p. 135°. The small residue left on 
distillation of the base consists of di-y-hydroxypropylaniline, a very 
viscous, yellow oil, b. p. about 240—245°/10 mm. (picrate, m. p. 
108°). Hydroxypropylaniline combines with ethylene oxide, yield- 
ing N-y-hydroxypropyl-N -8-hydroxyethylaniline, 

OH-CH,°CH,:N Ph-(CH,},-OH, 

an almost colourless, viscous liquid, b. p. 220—225°/9 mm., Df 1-099 
(picrate, m. p. 102°; the hydrochloride and methiodide are non- 
crystalline), which is transformed by very careful treatment with 
sulphuric acid (70%) at 160—165° into N-phenylhomomor pholine, 


NPh<iCHeb>o, a colourless liquid, b. p. 155—158°/9 mm. (the 


hydrochloride, m. p. 168—169°, platinichloride, decomp. 196—197’, 
picrate, m. p. 143°, and picrolonate, rhombic leaflets, m. p. 162—- 
163°, are described). The base is completely stable towards acetic 
anhydride or a mixture of acetic and chromic acids, thus indicating 
that it is impossible for water to have been eliminated during its 
formation between a hydroxy-group and a hydrogen atom attached 
to carbon and making it improbable that a shortening of the tri- 
methylene chain has taken place during ring closure. The base 
does not suffer ring fission when subjected to Hofmann’s reaction. 
It combines with methyl iodide to give a syrupy methiodide ; the 
corresponding methochloride is likewise non-crystalline, but can be 
converted into a platinichloride, reddish-yellow powder, m. p. 182— 
183°. Treatment of the methiodide with boiling potassium hydr- 
oxide solution leads essentially to a recovery of the tertiary base. 
The latter is converted by cautious treatment with nitrous acid 
into p-nitrosophenylhomomorpholine hydrochloride, reddish-yellow 
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avstals from which the oily green nitroso-base is readily isolated. 
It is transformed by boiling sodium hydrogen sulphite solution 
into homomorpholine, which is isolated as the hydrochloride, m. p. 
i14-175°. The free base is a colourless liquid with a pronounced 
ymmoniacal odour; it is very hygroscopic and has not yet been 
iolated in the analytically pure state. It is a strong secondary 
amine, gives an oily nitroso-derivative, and exhibits the same 
iehaviour as morpholine to the alkaloidal reagents. It is very 
dable towards hydrolysing agents. The benzoyl derivative is a 
riscous liquid, but the p-nitrobenzoyl compound, C,.H,40,No, has 
n. p. 83—84°. 

y-Bromopropyl benzoate reacts readily with a slight excess of 
panisidine at 100° to yield y-anisidinopropyl benzoate, which, on 
iydrolysis, yields y-hydroxypropyl-o-anisidine, 

| OMe-C,H,-NH-(CH,},°OH, 

acolourless liquid, b. p. 194—196°/10 mm. (the hydrochloride is solid 
but very hygroscopic, the picrate is non-crystalline, but the picrol- 
mate has m. p. 160—161°, exhaustive methylation gives the 
quaternary iodide, OMe-C,H,’NMe,I-(CH,],-OH, m. p. 163°; the 
uitroso-compound is an oil). Treatment of y-hydroxypropyl-o- 
aisidine with fuming hydrochloric acid at 160° leads to the pro- 
duction of N-y-chloropropyl-o-aminophenol hydrochloride, colourless, 
aystalline powder, m. p. 168—170°, from which the free base, 
0H-C,H,-NH-[CH,],°Cl, almost colourless crystals, m. p. 76—77°, 
isisolated; the latter is extremely unstable towards moisture, and 
could not therefore be converted into a picrate or platinichloride. 
It gives a characteristic nitroso-derivative, m. p. 96—97°. Ring 
closure is most readily effected by warming the base with about 
one molecular proportion of alkali hydroxide, thereby giving benzo- 


homomor pholine, Od< nan Ole in 10% yield; the new 
2 


base could not be obtained completely free from halogen, but it 
yields a homogeneous picrate, m. p. 190° after darkening at 160°, 
and methiodide, long needles, m. p. 175—176°. The possibility 
that ring closure is effected in such a manner as to yield the com- 
O— CH 
bound C L 
food CHa -CNMe 
has m. p. 141°. The second possibility of formation of the sub- 
, O—-CHMe 
stance, C 
Sane, CoH .GH, 
iodide of benzohomomorpholine is converted by Hofmann’s reaction 
into o-dimethylaminophenyl] allyl ether, NMe,°C,H,°O-C,H;. The 
latter substance is prepared in the following manner. 0-Nitro- 
phenyl allyl ether (Claisen and Eisleb, A., 1913, i, 1175) is reduced 
by stannous chloride and hydrochloric acid to 0-aminophenyl allyl 
her, a colourless liquid, b. p. 129—130°/10 mm. (picrate, m. p. 167— 
168° after darkening at 162°; hydrochloride, m. p. 182—183°; 
phenylthiocarbamide, m. p. 117°). The latter is converted by 
exhaustive methylation into the quaternary iodide, m. p. 181—182° 
which, when heated in a vacuum, is decomposed into methyl iodide 
and o-dimethylaminophenyl allyl ether, b. p. 118—119°/10 mm, 


is excluded, since the picrate of the latter 


, is also excluded, since the quaternary 
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(picrate, needles, m. p. 166—167° ; the hydrochloride is not crystalline. 
platinichloride, ochre-yellow powder, m. p. 160—161°). H. W. 


Ring Closure with Polycarboxylic Acids. II. Course oj 
the Amidation of Ethanetetracarboxylic Ester, Ethane- 
hexacarboxylic Ester, and Methane-tri- and -tetra-carb- 
oxylic Esters. Ernst Puiiprr, JULIE HANuSCH, and Antoy 
von WacEK (Ber., 1921, 54, [B], 895—902. Compare Philippi and 
Hanusch, A., 1920, i, 594).—Ethyl ethanetetracarboxylate is most 
conveniently converted into the corresponding tetra-amide (long, 
transparent crystals) by the action of liquid ammonia at the ordinary 
temperature. The substance rapidly loses a molecular proportion 
of ammonia when preserved, yielding 2 : 5-dioxvopyrrolidine-3 : 4. 

. . CO-CH-CO-NH, 
dicarboxylamide, HN< (6. H-CO-NH,’ 
portion of ammonia is eliminated if this substance is heated at 200° 
in a vacuum, thereby giving the di-imide of ethanetetracarborylic 

, r-CO-CH-CO~ 4, 
acid, BN <66.6-cO7 

Ethyl ethanehexacarboxylate is not affected by dry liquid 
ammonia at the ordinary temperature or by alcoholic ammonia 
at any temperature up to 150°. 

Ethyl methanetricarboxylate and dry ammonia react with 
formation of malonamide and urethane. The reaction appears 
to depend on the preliminary fission of the tricarboxylate into 
malonic and carbonic esters, and is thus analogous to the effect 
of hydrolysing agents. The same products are obtained from 
ethyl methanetetracarboxylate; the primary action appears to 
consist in the formation of the tricarboxylate. H. W. 


The Cinchona Alkaloids. XXII. Synthesis of 3-Acetyl- 
4-methylpyridine and of (-Collidine. Paur Raper and 
Ernst JANTZEN (Ber., 1921, 54, [B], 925—929).—In continuation 
of previous work (A., 1919, i, 34), the synthesis of these substances 
from homonicotinic acid is described. 

Ethyl homonicotinate, colourless, highly refractive, hygroscopic 
liquid, b. p. 118°/12 mm. [picrate, matted golden needles, m. p. 137 
(corr.), platinichloride, orange needles, m. p. 183° (corr. decomp.)], 
condenses with ethyl acetate in the presence of sodium ethoxide 
and benzene with formation of the 6-ketonic ester, 

C;H,N Me-CO-CH,CO, Et, 
which is hydrolysed by alcohol and concentrated hydrochloric acid 
to 3-acetyl-4-methyl pyridine, a colourless, oily liquid, b. p. 105°/12 mm. 
picrate, golden needles, m. p. 147° (corr.); platinichloride, pale 
ochre-coloured, prismatic needles, m. p. 206—207° (corr., decomp); 
aurichloride, egg-yellow, unstable precipitate. The ketone is con- 
verted by hydrazine hydrate into the corresponding hydrazone, 
which was not isolated in the homogeneous condition; it is, how- 
ever, smoothly converted by being heated with powdered potassium 
hydroxide into 4-methyl-3-ethylpyridine (8-collidine), a colourless, 
hygroscopic liquid, b. p. 76°/12 mm. [picrate, yellow needles, 
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m. p. 149°/ (corr.), platinichloride, orange crystals, m. p. 234—235° 
(corr., decomp.)}. H. W. 


Syntheses of certain Carboxylic and Ketocarboxylic Acids 
of Pyridine. Orro Mumm and Orto Boéume (Ber., 1921, 54, 
[B], 726—737).—The synthesis of ethyl 2 : 6-dimethyl-3 : 4-cin- 
chomeronate by the interaction of molar quantities of ethyl] acetyl- 

vate and ethyl 8-aminocrotonate has been described by 
Mumm and Hiineke (A., 1918, i, 183). The present communication 
deals with the effect of variation in one or other of the components. 
Itis found that the synthesis is capable of considerable extension. 

Ethyl propionylpyruvate, b. p. 80—84°/0-6—1 mm., condenses 
with ethyl 6-aminocrotonate to give ethyl 2-methyl-6-ethylcinchomer- 

CEt-CH-C-CO,Et 
”N-CMe—C-CO,Et 
—_)'8 mm. (picrate, slender, yellow needles, m. p. 90°). The corre- 
ponding acid has m. p. 258—259°. 

Ethyl benzoylpyruvate and ethyl §-aminocrotonate give a 
nixture of the primary additive product, C,,H,,0,N, short, prismatic 
needles, m. p. 148°, and ethyl 6-phenyl-2-methylcinchomeronate, long, 
silky needles, m. p. 73° (picrate, m. p. about 83°); the former is 
immediately and quantitatively transformed into the latter at its 
melting point, more or less rapidly at the atmospheric temperature. 
6-Phenyl-2-methylcinchomeronic acid forms rhombic platelets, m. p. 
217° (decomp.), after previous darkening. 

Ethyl 2-methyl-6-n-propylcinchomeronate, from ethyl butyry!- 
pyruvate and 8-aminocrotonic ester, is a yellow liquid, b. p. 174— 
176°/12 mm. (picrate, m. p. 115—116°); the corresponding acid 
(+H,O) had m. p. 212° (decomp.). 

Ethyl 6-aminocrotonate and ethyl isobutyrylpyruvate give the 
primary additive compound, C,;H,,0,N, m. p. 87°, which, slowly at 
the atmospheric but rapidly at higher temperature, passes into 
ethyl 2-methyl-6-isopropylcinchomeronate, a pale yellow liquid, b. p. 
178°/13 mm. (picrate, m. p. 116°). The free acid crystallises in 
quadratic plates (+-2H,O) and (anhydrous) has m. p. 210° (decomp.). 

The additive product, C,,H,;O,N, from ethyl dimethylpropiony]- 
pyruvate and ethyl 6-aminocrotonate, crystallises in short, prismatic 
tods, m. p. 94°, and is transformed at the ordinary temperature 
into ethyl 2-methyl-6-tert.-butyleinchomeronate, b. p. 172°/13 mm. 
(picrate, yellow needles, m. p. 127°). The free acid (+2H,O) has 
ml. p. 208° (decomp.) after loss of water of crystallisation at 137°. 

Reaction could not be induced between ethyl -aminocrotonate 
and acetylacetone, oxymethyleneacetone, or ethyl oxalacetate. 

Ethyl 3-acetyl-2 : 6-dimethylpyridine-4-carboxylate, b. p. 154— 
155°/13 mm., m. p. 30—31° (picrate, m. p. 160°), is prepared from 
molecular quantities of acetylacetonamine and ethyl acetylpyruvate. 
The corresponding acid has m. p. 206—207°. Ethy! acetylpyruvate 
and benzoylacetoneamine react in the presence of alcoholic hydrogen 
chloride, giving ethyl 3-benzoyl-2 : 6-dimethylpyridine-4-carboxylate 
hydrochloride, m. p. 188—189°. The free ester has b. p. 220°/13 mm., 
i. p. 66°, whilst the acid has m. p. 255—258° (decomp.). H. W. 


onate , @ viscous, yellow liquid, b. p. 140—145°/0°4 
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Comparative Preparation of Derivatives of Isatin, Phthal- 
imide, Succinimide, and o-Hydrazinobenzoic Anhydride, 
Gustav HELLER and Pau JACOBSOHN (Ber., 1921, 54, [B), 1107~ 
1117).—Ethyl isatin-l-carboxylate undergoes a remarkable trans. 
formation into ethyl 2 : 3-dihydroxy-2 : 3-dihydroindole-2-carboxyl. 
ate when heated with alcohol (A., 1918, i, 309). A similar change 
is now recorded with 5-bromo- and 5-chloro-isatin, but not with 
the somewhat similarly constituted phthalimide, succinimide, oy 
o-hydrazinobenzoic anhydride. 

N-Sodio-5-bromoisatin is converted by ethyl chloroformate jn 
benzene solution into ethyl 5-bromoisatin-1l-carboxylate, pale 
yellow prisms, m. p. 161°, which is transformed in boiling ethyl 
alcoholic solution into ethyl 5-bromo-2 : 3-dihydroxy-2 : 3-dihydro. 
indole-2-carboxylate, C.HyBr<yqo > 3(OH)-CO,Et, pale yellow 
leaflets, m. p. 89° (corresponding acid, m. p. about 117°); the same 
change occurs slowly in cold benzene solution, but a similar trans. 
formation is not thus observed with the unsubstituted ethyl or 
methyl ester. Under similar conditions, ethyl 5-chloroisatin-1. 
carboxylate, m. p. about 82°, could not be isolated in the homogeneous 
condition by reason of its partial conversion into ethyl 5-chloro-2 : 3. 
dihydroxy-2 : 3-dihydroindole-2-carboxylate, pale yellow, quadratic 
platelets, m. p. 87°. 

Potassium phthalimide and ethyl chloroformate give N-car. 
ethoxyphthalimide, m. p. 87—89°, which is unaffected by boiling 
alcohol and not hydrolysed by sulphuric acid (50%) at 40—50°. 
It is converted by aqueous sodium hydroxide solution or by 
cautious treatment with hot water into N-carbethoxyphthalamic acid, 
CO,H-C,H,-CO-NH-CO,Et, colourless needles which partly melt at 
66° after softening at about 55°. Silver phthalimide, obtained by 
precipitation of an aqueous solution of phthalimide with silver 
nitrate, is converted by ethyl chloroformate into ethylearbonato- 


phthalimide, cO<~ S-0-CO,Et, slender needles, m. p. 126— 
y C,H 2 I 


ott, 
127°, which yields phthalimide when treated with boiling alcohol; 
a specimen of silver phthalimide, prepared from aqueous silver 
acetate and phthalimide dissolved in alcohol, gave only phthalimide 
with ethyl chloroformate. 

Potassium succinimide and ethyl chloroformate form N-carbeth- 
oxysuccinimide, m. p. 44°, which is unaffected by alcohol but is 
transformed by alcohol into N-carbethoxysuccinamic acid, m. Pp. 
161°. Ethylcarbonatosuccinimide, prepared from silver succinimide, 
crystallises in colourless plates, m. p. 110—112°. 

o-Hydrazinobenzoic acid is converted by benzoyl chloride 
in pyridine solution into Né-benzoyl-o-hydrazinobenzoic acid, 
CO,H-C,H,-NH:NHBz, colourless, prismatic needles, m. p. 255— 
256°, which is transformed by cautious treatment with acetic 
anhydride into N*-acetyl-N*-benzoyl-o-hydrazinobenzoic anhydride, 


CoH <n >NBz, rhombic plates, m. p. 126—127°; more drasti¢ 
treatment results in the displacement of the benzoyl group 
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ad formation of N*-N*-diacetyl-o-hydrazinobenzoic anhydride. 
\.N¢-Dibenzoyl-o-hydrazinobenzoic anhydride crystallises in needles, 
n. p. 106°; energetic treatment of it with acetic anhydride and 
odium acetate results in the displacement of both benzoyl by acetyl 


groups. 
|-Carbethoxy-o-hydrazinobenzoic anhydride, co<AB >N-CO,Et, 


6 
pepared from the anhydride and ethyl chloroformate in cold 
pyridine solution, crystallises in slender needles, m. p. 193°; it is 
rmarkably resistant to hydrolysing agents and is unaffected by 
piling alcohol. The corresponding methyl ester, needles, m. p. 
198°, is obtained similarly ; it is converted by boiling acetic anhydride 
into 1 : 2-diacetyl-o-hydrazinobenzoic anhydride. H. W. 


Physical and Physiological Properties of some Hydro- 
gnated Quinoline Compounds. Akira SHimomurRaA and 
Juuus BEREND CoHEN (T., 1921, 119, 740—747). 


Derivatives of certain o-Nitroketones. 8S. GABRIEL and 
Won. Geruarp (Ber., 1921, 54, [B], 1067—1078).—o-Nitroaceto- 
phenone, m. p. 28—29°, is converted by an excess of bromine in 
glacial acetic acid solution into w-dibromo-o-nitroacelophenone, 
thombic plates and leaflets, m. p. 84—85°. «-Bromo-o-nitroaceto- 
phenone, m. p. 55—56°, yields «w-phthalimido-o-nitroacetophenone, 
needles, m. p. 204—205°, from which the phthalimido-group could 


not be removed smoothly; reduction with stannous chloride con- 
verts the substance into w-phthalimido-o-aminoacetophenone, lemon- 
yellow rhombs, m. p. 201—202° (hydrochloride, m. p. 240—241°), 
which is hydrolysed by concentrated hydrochloric acid to w-o-di- 
aminoacetophenone, colourless crystals which become red when pre- 
served, m. p. about 123—128° [hydrochloride, CgH,,ON,,2HC1,2H,0, 
microscopic needles, m. p. 197—198° (decomp.)]. 

Ethyl o-nitrobenzoylacetate crystallises in needles, m. p. 35— 
36°. The corresponding acid decomposes smoothly when distilled 
ina vacuum, into carbon dioxide and o-nitroacetophenone. Treat- 
ment with ferrous sulphate and excess of ammonia converts it into 
2: 4-dihydroxyquinoline, whilst bromine transforms it into 0-nitro- 
henzoylbromoacetic acid, crystalline powder, m. p. 94—95° (decomp.). 
Methylation of the potassio-derivative of o-nitrobenzoylacetic ester 
Vields ethyl «-o-nitrobenzoylpropionate, which was not isolated in 
the pure condition, but was transformed by hot hydriodic acid 
into 2: 4-dihydroxy-3-methylquinoline ; phosphorus pentachloride 
38 the latter into 2 : 4-dichloro-3-methylquinoline, m. p. 

Reduction of ethyl o-nitrobenzoylacetoacetate with phosphorus 
and hydriodic acid leads to the formation of a mixture of 4-hydroxy- 
“-methylquinoline and 2: 4-dihydroxyquinoline. When similarly 
treated, o-nitrobenzoylacetone gives a base, CygH,O,N, microscopic 
tods, m. p. 247—248° (decomp.) (hydrochloride, C,,H,O,.N,HCI,H,O, 
slender needles, platinichloride, flattened needles and rhombs, 
hydriodide, C,)H,O,N,HI,H,O, colourless crystals); the same 
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substance is more readily prepared by reduction of the nitrodj. 
ketone with stannous chloride. Its constitution has not beep 
finally elucidated and the structure OHC<C 40, is 
6 
assigned to it provisionally and it is regarded as 4-hydroxyquinaldine 
oxide. Its close relationship to 4-hydroxyquinaldine is shown by 
its conversion into the latter by red phosphorus and hydriodic acid 
at 200° and by the formation of 4-chloro-2-methylquinoline (picrate, 
m. p. 175—176°), when it is boiled with phosphorus trichloride. 
(4-Chloro-2-methylquinoline forms a monohydrate, m. p. 42—43° ) 
The base, C,jgH,O.N, gives a slimy potassium salt and a crystalline 
sodium compound, C,,)H,O,NNa,7H,O; the latter is converted 
by methyl sulphate into the quaternary sulphate, 
zc H—CMe 
OMeC<O H,-NMe7 9 S0,H 

[the corresponding picrate crystallises in needles, m. p. 194° (de. 
comp.) ; the chloride is oily, whereas the nitrate, C,gH,40,N-NO,,H,0, 
forms sparingly soluble needles}. 4-Hydroxyquinaldine oxide gives 
a picrate, needles, m. p. 171°, a benzoyl derivative, granules and 
leaflets, m. p. 236—237°, and a methiodide, m. p. 130° (corresponding 
picrate, needles, m. p. 204—205°). 

The behaviour of the base, C,;ygH,O,N, towards nitric acid depends 
on experimental conditions and, in circumstances which are fully 
described in the original, leads to the production of 3-nitro-4- 
hydroxy-2-methylquinoline or 3-nitro-4-hydroxy-2-methylquinoline 
oxide, decomp. about 227°; the latter yields a sodium salt which is 
transformed by methyl sulphate into the corresponding methyl 
ether, C1y)H,0,N,Me, pale yellow needles, m. p. 192°. 

The substance, C,y)H,O,N,, is reduced by phosphorus and hydr- 
iodic acid to 3-amino-4-hydroxy-2-methylquinoline, m. p. about 
248° (decomp.); the acetyl derivative volatilises without melting. 
With stannous chloride and fuming hydrochloric acid, reduction 
occurs almost exclusively at the nitro-group and leads to the 
formation of 3-amino-4-hydroxy-2-methylquinoline oxide, lemon- 
yellow leaflets and needles, m. p. about 258°, after darkening at 
240° (hydriodide, C,yH,j0.N.,H1,2H,0, yellow needles, hydrochloride, 
C19H9O,N,,HCI,H,O, colourless crystals, which eam” at 
212°). .W. 


Asymmetric Transformation. Hermann Levcus (Ber. 
1921, 54, [B], 830—834).—Attempts to resolve hydrocarbostyril- 


3-carboxylic acid, CH et by means of quinidine 


in methyl alcoholic solution have led to the complete conversion 
of the racemic into the dextro-form, the phenomena being very 
similar to those observed previously in the case of 1-hydrindone- 
2-benzyl-o-carboxylic acid (Leuchs and Wutke, A., 1913, i, 974). 
The course of the change depends on the sparing solubility of the 
quinidine salt of the d-acid and the existence in solution of an 
equilibrium between the acid and its optically inactive enolic form, 
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CH,—C-CO,H 
(Hi —C-0H 
Lacid salt —= enolic acid salt == d-acid salt —> cryst. 
Quinidine d-hydrocarbostyril-3-carboxylate, 
Cap H,O.N_,C 19 HgO3N,2H,O, 

has m. p. 138—146° according to the rate of heating, m. p. 138— 
140° (decomp.) when anhydrous. d-Hydrocarbostyril-3-carboxrylic 
aid, CypHyO,N,H,O, m. p. 145—146° (decomp.), readily becomes 
raemised (through the enolic form) when dissolved in glacial 
acetic acid. By extrapolation, the freshly prepared solution is 
calculated to have [«]!* +-56-4° for the hydrated acid. H. W. 


An Alkylene and some Alkyl Haloids of 2-p-Hydroxy- 
m-methoxystyrylquinoline. Louis F. WERNER (J. Amer. 
Chem. Soc., 1921, 43, 890—891. Compare this vol., i, 54).— 
2-p-Hydroxy-m-methoxystyrylquinoline, when heated with an ex- 
cess of an alkyl or alkylene haloid at 140—155° for four hours in 
the dark, gave the corresponding derivative, of which the following 
were prepared : ethiodide, m. p. 231° (corr.); propiodide, m. p. 221° 
(corr.); isopropiodide, m. p. 266° (corr.); butiodide, m. p. 219° 
(orr.); isobutiodide, m. p. 259° (corr.); isoamyliodide, m. p. 
185° (corr.); allylobromide, m. p. 237° (corr.). All these compounds 
except the isopropyl- and the isobutyl-iodides act as indicators, 
giving a fuchsin-red colour with alkali and a pale yellow with 
neutral or acid acetate. W.G. 


The Reaction of Naphthols and Naphthylamines with 
Bisulphite. P. FriepLANpER (Ber., 1921, 54, [Bj, 620—624). 
—The historical development of the Lepetit-Bucherer reaction is 
fully described and the views of the course of the change are dis- 
cussed. Bucherer’s supposition that reactive naphthyl sulphites 
are formed intermediately is scarcely in harmony with the estab- 
lished stability of these compounds; the simplest and most satis- 
factory explanation lies in the assumption that the phenols react 
in the tautomeric ketonic form and that the substances formed 
are normal ketone-sulphite additive products. If this is the case, 
their molecule must contain one oxygen and two hydrogen atoms 
more than if they are constituted according to Bucherer’s hypo- 
thesis, but the available material has been so far unsuitable for 
deducing analytical evidence on this point. More conclusive 
evidence is obtained in the following manner. Bucherer and Seyde 
(A., 1909, i, 735) have obtained a product from @-naphthol, sodium 
hydrogen sulphite, and phenylhydrazine to which they ascribe the 
formula (I) and the author assigns the formula (II). The analytical 

differences between these 

formule are not great, but, 

according to (I), a reaction 

between 8-naphthol, sodium 

hydrogen sulphite, and JN- 
phenyl-N-alkylhydrazine 

O-SO,Na would not be expected to 
(IL.) occur, whilst in accordance 


; it may be represented by the scheme: 


i. 444 ABSTRACTS OF CHEMICAL PAPERS. 


H 
with (II) the ultimate formation of a substance, ft S>N-Alk, 
6it4 


might be expected. It is found that hydroxynaphthoic acid, 
as-methylphenylhydrazine, and sodium hydrogen sulphite react 
in exactly the same manner as when the simpler phenylhydrazine 
is used and yield N-methylnaphthacarbazole, [7-Methylbenzo-s. 
naphthindole}, colourless needles, m. p. 121° (picrate, red needles, 
m. p. 171°). The analytical differences between this substance 
and naphthacarbazole are very slight, but the individuality of the 
two compounds is shown by the fact that the former is unaffected 
by potassium hydroxide at 230°, whereas the latter yields a potass. 
ium salt which is transformed into methylnaphthaphenocarbazole 
by gentle treatment with methyl iodide. H. W. 


Synthesis of «$-Diglycerides and Unsymmetrical Tri- 
glycerides. Max BreramMann, Erwin Branp, and FErprnayp 
DREYER (Ber., 1921, 54, [B], 936—965).—The initial material for 
the synthesis is 2-phenyl-5-hydroxymethyloxazolidine, 


OH-CH,-CH<CH2 NH 


O—CHPh’ 


in which one alcoholic hydroxy] group is already present. A second 

such group is introduced by the hydrolytic elimination of benz 

aldehyde, thus giving y-aminopropylene glycol, 
OH-CH,°CH(OH)-CH,NH,, 

whilst a third is introduced by the action of nitrous acid on the 


base. The presence of nitrogen in the intermediate compounds is 
of advantage, since it facilitates their purification and analytical 
control and renders possible the production of optically active fats. 
The synthesis takes the following course. The initial material is 
es ‘e ve. CH, NA 
acylated, giving OAc-CH,-CH< O—-CHPh’ 
benzaldehyde gives diacylaminopropylene glycol, 
OH-CH,°CH(OH)-CH,’NHA. 
For the preparation of «$-diglycerides with the two similar groups, 
A, this compound is treated successively with phosphorus penta- 
chloride and water which causes migration of A from the nitrogen 
to the neighbouring oxygen atom, probably through intermediate 
production of the substance OA-CH,-CH<O' N Ph 
OA-CH,°CH(OH)-CH,-NH,,HCl which, on deamination, gives 
OH-CH,-CH(OH)-CH,°OH. For the preparation of «$-diglycerides 
with differing acyl groups, the substance 
OA-’CH,°CH(OH)-CH,-NHA 
is converted into the compound OA-CH,-CH(OB)-CH,;NHA mn 
the usual manner. The latter is treated successively with phos- 
phorus pentachloride and ethyl alcohol whereby an unstable imido- 
ether of the type OA-CH,-CH(OB)-CH,*N:CA-OEt, HCI, is probably 
formed which is immediately converted by cold dilute hydrochloric 
acid into OA-CH,*CH(OB)-CH,-NH,,HCl from which the corre 
sponding diglyceride is smoothly produced. A second method of 
preparing «$-diglycerides with similar acyl groups is thus also 


which after removal of 


, thus yielding 


Sinc 
alde 
whi 
that 
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indicated which follows the lines: OH*CH,*CH(OH)-CH,-NH, —> 

QA-CH,*CH(OA)*CHy-NHA PO! BOOH, etc. 
OA-CH,*CH(OA)-CH,:NH,,HCI. 

The process is simpler than that first described, but not more 

advantageous. 

The constitution of 2-phenyl-5-hydroxymethyloxazolidine is de- 
duced from the following considerations. The absence of strong 
basic properties and the production of a dibenzoyl derivative in 
which one acyl group is attached to nitrogen and the other to 
oxygen exclude all but the following possibilities : 

SH," _ CH,-CH(OH) CH, 

O—-C O—-CHPh—-NH 
Since, however, the dibenzoy] derivative after elimination of benz- 
aldehyde can be converted into s-dibenzoylnitrobenzoylglycerol, in 
which both benzoyl groups are present in the «-position, it follows 
that the dibenzoylaminopropylene glycol must contain its O-benzoyl 
goup in the same position, and consequently also its hydroxyl 
group previous to acylation. This is only possible with the first 
formula. It may be noted that two asymmetric centres are present 
in the compounds which, in accordance with theory, is found to 
yield two isomeric, optically inactive benzoates; removal of benz- 
aldehyde causes the disappearance of one centre and the isomerides 
are thereby converted into the same product. 

2-Phenyl-5-hydroxymethyloxazolidine, prisms, m. p. about 75—79° 
(probably a mixture of isomerides), is prepared by the action of 
aminopropylene glycol on benzaldehyde in the presence of ethyl 
acetate. It is converted by benzoyl chloride in the presence of 
well-cooled chloroform and pyridine into a mixture of dibenzoates, 
microscopic needles, m. p. 143° (corr.) and m. p. 118° (corr.) 
respectively, which are separated from one another by a mixture 
of alcohol and N’/10-aqueous hydrochloric acid. This is transformed 
by concentrated hydrochloric acid in the presence of ether into 
y-benzoylaminopropylene benzohydrin, long, six-sided plates or 
needles, m. p. 109° (corr.), which is readily converted into N-y- 
henzoylaminopropylene «-dibenzoate, m. p. 113—114° (corr.). When 
the ON-dibenzoate is ultimately mixed with phosphorus penta- 
chloride, warmed for a short time until evolution of hydrogen 
chloride ceases, and the product is treated with water, the hydro- 
hloride of y-aminopropylene «8-dibenzoate, slender needles, m. p. 203° 
(corr. decomp.), when fairly rapidly heated, is obtained. The 
reverse transformation is effected by treatment of an aqueous 
solution of the hydrochloride (or other salt) with sodium carbonate 
or sodium acetate. The following salts of y-aminopropylene «-di- 
benzoate, which are generally beautifully crystalline and sparingly 
soluble in water, are described : nitrate, microscopic prisms, m. p. 
185° (corr., decomp.) ; nitrite, decomp. 70°; picrate, pale yellow, 
pointed needles, m. p. 187° (corr., decomp.); normal oralate, long 
needles, m. p. about 173° (corr., decomp.); hydrogen tartraie, 
Prismatic needles, decomp. about 184°; hydrogen saccharate, 
slender needles, m. p. about 174° (decomp.). The benzylidene 


OH-CH,-CH< 
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derivative crystallises in long prisms, m. p. about 72—73°. y-Amino. 
propylene «$-dibenzoate hydrochloride is converted by nitrous acid 
in 50% acetic acid solution at 0° into glycerol «8-dibenzoate, which 
could not be caused to crystallise or distilled even in a high vacuum, 
Its constitution, however, is deduced from its conversion in good 
yield into glyceryl «$-dibenzoate «’-p-nitrobenzoate, m. p. 114° 
(corr.), which is found to be identical with the product synthetised 
previously by Fischer, Bergmann, and Barwind (A., 1920, i, 805). 
Resolution of y-aminopropylene «$-dibenzoate is effected by 
treatment of the aqueous solution of its hydrochloride with silver 
quinate and crystallisation of the less soluble salt from alcohol. 
The quinate of the l-base crystallises in slender, shining needles, 
m. p. 153° (corr.), [«]j} —37°79° in aqueous solution, and is converted 
by concentrated hydrochloric acid into the corresponding hydro. 
chloride, needles, m. p. 179° (corr.), [«]\? —14°25°, in alcoholic (50%) 
solution. The pure /-hydrochloride is transformed into the oily 
l-glycerol «$-dibenzoate, which is converted into l-glyceryl «$-di- 
benzoate «’-p-nitrobenzoate, slender needles, m. p. 113°5—114° (corr.), 
{a}? —1°9° in s-tetrachloroethane, the first synthesis of a homo- 
geneous, optically active glyceride being thus effected. The small 
specific rotation appears to be inherent to the substance, and not 
due to racemisation during its production. 
2-Phenyl-5-hydroxymethyloxazolidine is converted by p-nitro- 
benzoyl chloride into a mixture of di-p-nitrobenzoales, coarse prisms, 
m. p. 207—208° (corr.), and flat, leafy prisms, m. p. 157—159 
(corr.), which, when treated with concentrated hydrochloric acid 
in the presence of ethyl acetate, yields the ON-di-p-nitrobenzoyl 
derivatives of y-aminopropylene glycol, slender needles, m. p. 139° 
(corr.). The latter is transformed by successive treatment with 
phosphorus pentachloride and water into the hydrochloride of 
y-aminopropylene «8-di-p-nitrobenzoate, four-sided plates, decomp. 
about 216°; y-benzoylaminopropylene «-benzoate (-p-nitrobenzoale, 
oblique prisms, m. p. 154°, is converted by successive treatment 
with phosphorus pentachloride and ethyl alcohol into y-amino- 
propylene «-benzoate 8-p-nitrobenzoate hydrochloride, microscopic 
needles, m. p. 205—206° (decomp.), when fairly rapidly heated 
(the corresponding nitrate, microscopic needles or prisms, and 
hydrogen oxalate, prismatic needles, decomp. 197°, are described); 
it is converted by the calculated quantity of aqueous sodium hydr- 
oxide solution into N-y-p-nitrobenzoylaminopropylene benzohydrin, 
m. p. 128—129° (corr.). The preparation of +-aminopropylene 
a8-dibenzoate hydrochloride by the action of phosphorus penta- 
chloride and alcohol on the corresponding tribenzoate is also 
described. 
Glycerol «-benzoate 8-p-nitrobenzoate, microscopic needles or thick 
prisms, m. p. 117—118° (corr.) after softening at 115°, is prepa 
in the usual manner from y-aminopropylene «-benzoate {-p-nitro- 
benzoate hydrochloride and is converted into glyceryl a-henzoate 
Gy-di-p-nitrobenzoate, m. p. 122—123° (decomp.), glyceryl xy di 
benzoate $-p-nitrobenzoate, m. p. 86—87°, and glyceryl a-acetale 
y-benzoate B-p-nitrobenzoate, pale yellow leaflets, m. p. 67—68". 
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y-Aminopropylene a-benzoate 8-2 : 4-dichlorobenzoate hydrochloride, 
_p. 170-172°, is obtained by the action of 2 : 4-dichlorobenzoyl 
dhloride on the ON-dibenzoyl-derivative and subsequent elimination 
if the N-benzoyl group. H. W. 


(Constitution of Pyronine, of Salts of Azo-compounds, 
md of Pyrylium Salts.| F. Kenrmann (Ber., 1921, 5, 
'B), 657—659).—A reply to von Braun with regard to the con- 
titution of pyronine (compare von Braun and Aust, A., 1916, i, 663 ; 
Kehrmann, A., 1918, i, 449; von Braun, A., 1918, i, 450), to Hantzsch 
vith respect to the constitution of the salts of azo-compounds with 
wids (Kehrmann and Hempel, A., 1916, i, 165; 1917, i, 593; 
Hantzsch, A., 1919, ii, 255), and to Dilthey on the constitution of 
yyrylium salts (A., 1920, i, 324). H. W. 


Cyclic Imide Ethers of Diglycollic Acid as Sweetening 
Agents. Max Srpo (Ber. deut. Pharm. Ges., 1921, 31, 118— 
29) —Whilst the substitution of the imino-hydrogen in “ saccharin ”’ 
ty alkyl groups entirely destroys the sweetness of that substance, 
the position is completely reversed in the case of diglycollimide, 
vhich, although itself tasteless, yields alkylimides of the general 
formula 0< Cie CO>NR, increasing in sweetness with an in- 
creasing number of carbon atoms in the alkyl group up to a 
maximum in the N-propyl derivative. The aryl derivatives, on 
the other hand, are almost tasteless. Diglycollimide was prepared 
by melting diglycollic acid with ammonium chloride, and crystallis- 
ing the mass from water after hydrogen chloride had ceased to be 
evolved. The substituted imides were prepared by melting the 
ikylamine (or arylamine) hydrogen diglycollates in a vacuum to 
expel water, and purifying the residual imide by distillation under 
reduced pressure, followed, if necessary, by crystallisation from 
alcohol. The diglycollarylimides and also the methyl- and ethyl- 
imides are solid, crystalline substances, but the n-propyl-, n-butyl-, 
and isobutyl-imides form colourless, oily liquids at ordinary 
temperatures. They are all extremely hygroscopic, and as the 
absorbed water rapidly reconverts them into the amine hydrogen 
diglycollates, they are of no practical value as sweetening agents on 
account of this instability. The following substances are described : 
Methylamine hydrogen diglycollate, CO,H*CH,*O-CH,°CO,H,NH,Me, 
prismatic needles, m. p. 140°; diglycollmethylimide, 

0<CHsCO>NMe 

CH,°CO : 
colourless needles with a sweetish taste, m. p. 78°; ethylamine 
hydrogen diglycollate, hygroscopic needles, m. p. 145°; diglycoll- 
dhylimide, very hygroscopic crystals with an extremely sweet but 
also somewhat phenolic taste; n-propylamine hydrogen diglycollate, 
m. p. 181°; diglycoll-n-propylimide, a colourless liquid, Dj* 1-1682, 
of an intensely and purely sweet taste, b. p. 122°/14 mm.; n-butyl- 
amine hydrogen diglycollate, prisms, m. p. 153°; iso-butylamine 
hydrogen diglycollate, needles, m. p. 142°; diglycoll-n-butylimide, an 
oily liquid, b. p. 139°/16 mm., Di} 11346, of intensely sweet taste 
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and slight anesthetic properties; diglycollisobutylimide, liquid, 
b. p. 132°/24 mm., Di 1:1977, taste bitter; aniline hydrogen di. 
glycollate, colourless needles, m. p. 177°; diglycollphenylimide, 
needles, m. p. 195°, o-, m-, and p-toluidine hydrogen diglycollates melt 
at 151°, 138°, and 170° respectively ; diglycoll-o-tolylimide, prisms, 
m. p. 115°5°; the m-tolylimide, leaflets, m. p. 110°, and the 
p-tolylimide, needles, m. p. 182°; diglycoll-m-4-axylylimide, needles, 
m. p. 99°, decomposing extremely rapidly in contact with water: 
and diglycoll-p-ethoxyphenylimide, colourless needles, m. p. 144°. 
G. F. M. 


The Synthesis of Oxazines and Thiazines of the Naphtha- 
lene Series. I. ZpenKA LUpwiG-SEMELIC (Rev. Chim., 1921,1, 
3—6, 23—25, 40—42).—7: 12-Naphthaphenoxazine (8«-form) has been 
prepared by condensing l-amino-8-naphthol with o-aminophenol, and 
has been identified as the by-product which is formed in the prepara. 
tion of «8-naphthaphenoxazine from 1 : 2-dihydroxynaphthalene and 
o-aminophenol. Both isomerides possess the property of passing 
into oxonium salts when subjected to the action of oxidising agents 
in acid solution, and in this respect they resemble the corresponding 
thiazines, Ba- and «$-naphthaphenthiazines (obtained by the action 
of sulphur on the corresponding anilinonaphthalenes), which in 
similar circumstances yield thionium salts. In all four cases two 
series of salts are formed, in one of which the organic residue occurs 
as a univalent ion and in the other as a bivalent ion. The univalent 
salts are yellow or red, and the bivalent salts blue or violet. 

When «-naphthaphenoxazine is oxidised in alcoholic or acetic 
acid solution by ferric chloride, 5-$«-naphthaphenoxazone is 

YN obtained ; similarly, §«-naphthaphenthiazine 

on oxidation yields the corresponding thi- 

* azone. The «$-derivatives do not exhibit this 

NAVAN property. if the oxidation of ots 

. henoxazine is conducted in the presence 0 

PENS NS a aniline salt the product is the commegiiih 
ing Ba-naphthaphenoxazine-5-anil (annexed formula). 

At least two nitro-derivatives are formed when @«-naphthapheno- 
thiazine is nitrated. One of these, a nitrosulphoxide, may be directly 
crystallised from the crude nitration product. The other is 
apparently a dinitro-derivative, since on reducing the crude product 
with stannous chloride and hydrochloric acid and oxidising the 
precipitated stannochloride by means of ferric chloride there is 
obtained a diaminonaphthaphenothiazonium chloride. 

Ba-Naphthaphenoxazine (annexed formula), prepared by heating 
MN at 260° l-amino-8-naphthol hydrochloride with 
( | N 100" (doen hen tae ere OC 

00° (decomp., 107°) or (decomp.) in a sealed tu 
VV4N7 filled with ar the dioxide. It oo be sublimed. 

The alcoholic solution shows an intense green 

A, ¥ i fluorescence. The pale blue solution in sulphuric 

acid is coloured intensely blue by a trace of 

hydrogen peroxide, the colour being changed to red by addition of 
ice water. C.K. L 
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Azthionium Salts of the Naphthalene Series. I’. KEHRMANN 
and Takis Cu. CuRIsTopouLos (Ber., 1921, 54, [B], 649—657).—A 
continuation and amplification of previous work (A., 1902, i, 566). 


7: 12-Naphthaphenthiazine, Oa OM golden-yellow 
platelets, m. p. 130°5°, is conveniently prepared by heating phenyl- 
x-naphthylamine with sulphur at a temperature not exceeding 210°. 
Itis converted by hydrogen peroxide into the corresponding S-oxide, 


: 
CoH, <AE > C,H, colourless, crystalline granules, decomp. 194°. 


It is oxidised by an excess of ferric chloride to naphthaphen- 
thiazone; the partly oxidised solution deposits dark blue, micro- 
scopic needles of the ferric double salt of a quinhydrone-like 
intermediate compound which is converted by excess of the reagent 
into the holoquinonoid iron salt, C,,H NSCI,FeCl,, dark red needles. 
The latter is transformed by an excess of perchloric acid (20°) into 
the perchlorate, C,,H, )NSClO,, dark chocolate-brown needles with 
a violet glance; the corresponding unstable perbromide is also 
described. This substance is converted by ammonia into 5-imino- 
7: 12-naphthaphenthiazine [the base and its hydrochloride have been 
obtained previously by Stahrfoss (A., 1920, i, 256) in a different 
manner], the acetyl derivative of which crystallises in shining, dark 
red needles, m. p. 196°. 

7: 12-Naphthaphenthiazine, sulphur-yellow needles, m. p. 178°, 
is obtained in 80% yield when its components are heated at a 
temperature not exceeding 210°. The corresponding acetate forms 
colourless crystals, m. p. 126°. The base is converted by sodium 
nitrite in glacial acetic acid solution into the corresponding S-oxide, 
almost colourless, crystalline granules, decomp. about 225°. It 
behaves in the same manner as thiodiphenylamine towards ferric 
chloride since, even with a large excess of the latter, it is only con- 
verted into the ferric chloride additive salt corresponding with the 
quinhydrone stage which is transformed by perchloric acid into the 
meriquinonoid perchlorate, almost black, microscopic needles. The 
holoquinonoid perchlorate, C,,H,gNSCIO,, is most readily prepared 
by dissolving the sulphoxide in cold concentrated sulphuric acid 
and adding perchloric acid to the blue solution; the perbromide, 
unstable, dark brownish-red, crystalline powder, is also described. 


Di-8«-naphthathiazine, Cull aree Cully pale yellow needles, 


m. p. 233°, is obtained in 80°% yield when 8-dinaphthylamine and 
sulphur are heated for ten minutes at 200—210°. The correspond- 
Ing acelate crystallises in long, colourless needles, m. p. 208°5°, 
whereas the S-oawide forms colourless needles, decomp. 212°. The 
base is oxidised by an excess of ferric chloride to the meriquinonoid 
double salt, graphite-like leaflets. The holoquinonoid perchlorate 
is most readily prepared from the sulphoxide. 

A comparison of the colours of the mono- and di-acid azthionium 
salts derived from diphenthiazine, «$-naphthaphenthiazine, and 
di-8-naphthathiazine shows that the positive optical effect of the 
Conversion of the mono- into the di-acid salts is greater when the 
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molecule in which it occurs is smaller and that the optical result of 
the gradual enlargement of the molecule of the azthionium com. 
pound is negative with the di-acidic but positive with the mono. 
acidic salts. H. W. 


Arylsulphonylnaphthylenediamines and their Sulphonic 
Acids. Gipert T. Morcan and Witi1am Ropinson Grist (T, 
1921, 119, 602—610). . 


Tautomerism of «-Aminopyridine and its Derivatives, 
A. E. Tscuitrscuipasin, R. A. Konowatowa, and A. A. Koyo. 
WALOWA (Ber., 1921, 54, [B], 814—822).—In analogy with 

UN 2-pyridone, 2-aminopyridine might be ex. 

S pected to yield derivatives of the two forms 

‘NH lLandIl. The formation of 2-methylamino. 

vA and 2-dimethylamino- pyridine by the action 

7 of methyl iodide on the sodium derivative 

(II) of 2-aminopyridine has been described by 

Tschitschibabin and Zeide (A., 1915, i, 590); it is now shown that 

the methyl derivative of the tautomeric form is the main product 

of the direct action of methyl iodide on the base, and, further, 

that the possible products are both produced by either method but 
in relatively greatly differing amounts. 

The action of methyl iodide and sodamide on a solution of 
2-aminopyridine in dry ether leads to the formation of 2-methyl- 
aminopyridine, colourless, feebly basic liquid, b. p. 200—201° 
(picrate, m. p. 190°, loc. cit.), 2-dimethylaminopyridine and 1-methyl- 
2-pyridoneimide. 2-Aminopyridine is readily converted by methyl 
iodide into a methiodide, C,H N,I, yellow, prismatic crystals, m. p. 
149—150° (picrate, lustrous yellow needles, m. p. 201°; platini- 

chloride, orange needles, m. p. 204°), which is converted 
by moist silver oxide into 1-methyl-2-pyridoneimide 
(annexed formula), an almost colourless, crystalline 
mass, b. p. 108°/16 mm., which darkens and liquefies 
on exposure to air and readily absorbs carbon dioxide. 
The picrate, m. p. 201°, is identical with that just described; the 
hydrochioride forms colourless, prismatic crystals, m. p. 110°. The 
base reacts with phenylcarbimide, yielding a crystalline substance, 
needles, m. p. 148°, and gives a benzoyl derivative, golden-yellow 
crystals, m. p. 70°. The nitroso-derivative has not yet been pre- 
pared. The base is slowly converted by boiling aqueous alkali 
hydroxide solutions into ammonia and 1-methyl-2-pyridone, its 
constitution being thereby established ; its stability towards hydro- 
chloric acid is remarkable. 1-Methyl-2-pyridoneimide reacts vigor- 
ously with methy] iodide in alcoholic solution, giving the methiodide, 
C,H,,N,I, colourless prisms, m. p. 159—160° (corre- 
f N sponding picrate, m. p. 160°), which is converted by 
| ‘NMe concentrated alkali hydroxide solution into 1-methyl-2- 
NMe pyridonemethylimide (annexed formula), a viscous, yellow 
liquid, b. p. 128°/38 mm., which darkens on exposure 
to air and rapidly absorbs carbon dioxide. The base is also formed 
by the action of methyl iodide on 2-methylaminopyridine. 
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Benzyl chloride and 2-aminopyridine react in alcoholic solution 
at the atmospheric temperature to yield 1-benzyl-2-pyridoneimide 
iydrochloride, m. p. 202—203° (platinichloride, red, crystalline 
nowder, m. p. 210°), which is not decomposed by sodium carbonate, 
hut from which alkali hydroxide solutions liberate 1-benzyl-a- 
yyridoneimide, very hygroscopic crystals, m. p. 37—39°; the new 
hase is considerably more stable than its methyl analogue, but is 
dowly transformed by boiling alcoholic alkali hydroxide into 
|-benzyl-a-pyridone, m. p. 76°. The mother-liquors obtained from 
the isolation of the hydrochloride, m. p. 202—203°, when treated 
vith sodium carbonate, yielded 2-benzylaminopyridine, flattened 
risms, m. p. 93—94°, which is fairly stable towards air. The 
jlatinichloride forms red crystals, m. p. 175°. H. W. 


The Action cf Methyl Iodide on 2- and 4~Aminoquinolines. 
\ E. TscurrscnHipaBiIn (Ber., 1921, 54, [B], 822—825).—The 
raction has been investigated previously by Claus and Frobenius 
\\., 1898, i, 150), Claus and Schaller (A., 1898, i, 51), and Roser 
(4, 1895, i, 155), who have isolated a series of bases by the action 
ifsilver oxide or alkali hydroxide on the “ methiodides ”’ primarily 
formed. The unusual properties of these compounds have caused 
them to be regarded as methylene bases, CH,-C,NH,*NHg, although 
their behaviour is only very incompletely explicable by such an 
assumption. In the light of the similar experience with 2-amino- 
wyridine (preceding abstract), the author shows that the charac- 
teristics of the bases soluble in ether are completely in harmony 
vith the conception that they are methylated quinoloneimides, 
NHC,H,.NMe. H. W. 


Di- and Tri-quinolylmethanes united by the Pyridine 
Nuclei. II. Di-2-quinolylmethane and the Syntheses of 
j-isoCyanine and Quinoline-Red. GUNTER SCHEIBE[with Ernst 
RossNER] (Ber., 1921, 54, [B], 786—795. Compare this vol., i, 62). 
—Di-2-quinolylmethane, (CoH GN) CH» pale yellowish-red, coarse 


prisms, m. p. 102—103°, after becoming red and softening at 98°, 
s obtained in admixture with varying amounts of tri-2-quinolyl- 
nethane by the action of 2-chloroquinoline (1 mol.) on quinaldine 
(3-2 mols.) at 180—210°. It dissolves in cold organic media,, 
giving colourless solutions which become intensely yellowish-red 
vhen warmed and exhibit two absorption bands in the green. 
(n treatment with a small quantity of acid, the alcoholic solution 
becomes wine-red, resembling a solution of y-isocyanine, but is 
iltimately decolorised by an excess of acid. The mother-liquors 
fom the crystallisation of di-2-quinolylmethane gradually deposit 
the labile isomeride, C,gHgN-*CH:C,)H,-NH, long, bright red needles 
vhich become somewhat paler at 95° and have m. p. 103° (mixed 
i. p. 1022—103)°. With acids, it exhibits the same behaviour as 
the colourless modification. Di-2-quinolylmethane yields a di- 
perate, yellow crystals, m. p. 210° (decomp.) and a monopicrate, 
'+MeOH), matted red needles, decomp. 239° (tri-2-quinolylmethane 
nonopicrate forms blackish-violet needles, decomp. 239°). Di-2- 
unolylmethane methiodide, C.,HagN.oI,, orange-red prisms, decomp. 
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about 205°, is converted by alkali into N-methyl-2-quinolylen. 
quinaldine, C,gH,N-CH:C,,H,NMe, red, hexagonal plates with 
metallic reflex, m. p. 156°, which is preferably obtained by heating 
di-2-quinolylmethane with an exactly equimolecular quantity ¢ 
methyl sulphate. The substance only yields a monopicrate, dark 
red, metallic leaflets, decomp. 184°, even when an excess of picric 
acid is used. The presence of one double bond capable of yielding 
additive compounds is proved by titration with bromine. 

The synthesis of y-isocyanine is effected by heating N-methyl-2. 
quinolylenequinaldine with an excess of methyl sulphate and isoh- 
tion of the dye through the iodide; in substance and as the picrate 
it is identical with w-isocyanine prepared in the usual manner, 
thus affording further evidence in favour of the formula, 

C,9H,NMe:CH-C,,H,N Mel, 
advanced previously for the compound by Fischer and Scheibe 
(this vol., i, 56). 

Quinoline-red is synthesised by heating di-2-quinolylmethane with 
an excess of benzylidene chloride at 100° and subsequent treatment 
of the product with pyridine at 150—160°. As thus prepared, the 
substance is identical with that derived from quinoline, quinaldine, 
and benzotrichloride in the presence of zine chloride (compare 
Vongerichten and Homann, A., 1913, i, 99). H. W. 


The Constitution of Indigotin. R. Ropinson (J. Soc. Dyers 
and Col., 1921, 37, 77—81).—The manner in which partial valency 
formulz may be employed to symbolise the properties and relations 
of chemical individuals more accurately than is possible with ex- 
pressions involving normal valencies only is exemplified in the case 
of indigotin. The view is adopted that colour intensification by 
auxochromes is due to the making and breaking of partial valencies. 
The analogy between indigotin and indanthrene is very close, and 
that the cause of the colour resides in the interactions of the nitrogen 
atoms and the oxygen of the quinone groups is rendered very 
probable when the variations caused in each series by exchanging 
S and O for one or both of the NH-groups are considered. In both 
indigotin (I) and indanthrene (II) there is a double possibility of 
partial valency union between quinonoid oxygen and the auxochrome 
nitrogen :— 


(L.) - (11.) 


These formule express this view of the origin of colour, and at the 
same time fully symbolise the chemical properties of these col 
pounds. F. M. B. 
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Halogenated Nitrobenzaldehydes and Halogenated Indi- 
ins. L. C. Janse (Rec. trav. chim., 1921, 40, 285—317).— 
.Aminobenzaldehyde, when brominated in solution either in dilute 
hydrochloric acid or glacial acetic acid, gives an almost quanti- 
tative yield of 3: 5-dibromo-4-aminobenzaldehyde. The amino- 
up in the latter compound may be replaced more or less readily 
bychlorine, bromine, iodine, or hydrogen atoms, and the products 
m nitration yield halogenated o-nitrobenzaldehydes, which with 

aetone in the presence of alkali give halogenated indigotins. 
pAminobenzaldehyde gives a semicarbazone, m. p. 173°; and 
its acetyl derivative gives an azine, N,(°;CH-C,H,-NHAc),, m. p. 
¥9—310°, and a semicarbazone, m. p. 214°. 3: 5-Dibromo-4- 
minobenzaldehyde gives an azine, a phenylhydrazone, m. p. 147°; 
movime, m. p. 164°, and a semicarbazone, m. p. 294°. When this 
amine was diazotised and the product submitted to the Sandmeyer 
raction, the amino-group was replaced as indicated above. 3:4: 5- 
Iribromobenzaldehyde gave an azine, m. p. 315°; a phenylhydrazone, 
np. 158°; an oxime, m. p. 172°, and a semicarbazone, m. p. 314°. 
(n nitration, it yielded 3: 4 : 5-tribromo-2-nitrobenzaldehyde, m. p. 
lif’, which gave an azine, m. p. 309°; a phenylhydrazone, m. p. 
118°; an oxime, m. p. 171°; and a semicarbazone, m. p. 205°; and on 
oxidation with alkaline potassium permanganate solution, 3 : 4 : 5- 
inbromo-2-nitrobenzoic acid, m. p. 264°. When dissolved in acetone 
ad submitted to the action of sunlight tribromonitrobenzaldehyde 
\ MN gave 3:4:5-tribromo-2-nitrosobenzoic 
OS orc OO | \Br acid, m. p. 196°, but when to the 
JN hire NH yt acetone solution as soon as prepared 
Br Yr N/10-sodium hydroxide was added 
5:6:7:5':6' : 7'-hexabromoindigotin 

(annexed formula) was obtained. 

3:5-Dibromobenzaldehyde gave an azine, m. p. 259°; a phenyl- 
hydrazone, m. p. 122°; an oxime, m. p. 123°, and a semicarbazone, 
ui. p. 238° ; and on nitration yielded 3 : 5-dibromo-2-nitrobenzaldehyde, 
m. p. 133°, and in some cases a small amount of 3 : 5-dibromo-4- 
utrobenzaldehyde, m. p. 166°. 3: 5-Dibromo-2-nitrobenzaldehyde 
gave an azine, m. p. 286°; a phenylhydrazone, m. p. 190°; an oxime, 
m. p. 102°, and a semicarbazone, m. p. 236°. Its acetone solution, 
when submitted to sunlight, yielded 3 : 5-dibromo-2-nitrosobenzoic 
acid, m. p. 209°, but when treated with N/10-sodium hydroxide 
Vielded 5: 7 : 5’ : 7’-tetrabromoindigotin. 

3:5-Dibromo-4-chlorobenzaldehyde, m. p. 107°, on oxidation gave 
3: 5-dibromo-4-chlorobenzoic acid, m. p. 235°, and on nitration 3 : 5- 
dibromo-4-chloro-2-nitrobenzaldehyde, m. p. 125°, which in acetone 
‘olution with N/10-sodium hydroxide yielded 5:7 : 5’ : 7’-tetra- 
bromo-6 : 6'-d ichloroindigotin. 

3: 5-Dibromo-4-iodobenzaldehyde, m. p. 131°, on nitration gave 
3: 5-dibromo-4-iodo-2-nitrobenzaldehyde, m. p. 186°, which yielded 
9:7:5': 7’ tetrabromo-6 : 6'-di-iodoindigotin. 

A number of the azines, oximes, and semicarbazones described 
above crystallised with a half, one, or two molecules of water. 

W.G. 

VOL. CXx, i, 8 
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Derivatives of m-Xylene. SipneyY ALBERT PHEARMAN (fT, 
1921, 119, 717—721). 


4-8-Methylaminoethylglyoxaline. RoBert GEORGE Farcuep 
and Frank Leg PyMan (T., 1921, 119, 734—740). 


Preparation of 5(4)-Arylalkylaminoalkylglyoxalines of the 
General Formula C,H,N,-[CH,|,-NH-[CH,]|,-Aryl. Orro Gury. 
Gross (D.R.-P. 332955 ; from Chem. Zentr., 1921, ii, 806. Compare 
A., 1915, i, 29, and A., 1915, i, 167).—Chloroalkylglyoxalines of 
the general formula CH,Cl-[CH,],°C,H,N, and arylalkylamines or 
arylalkyl chlorides of the general formula Aryl*[CH,].Cl and 
aminoalkylglyoxalines or the salts of these compounds are allowed 
to react with each other. By the action of 4-methyl-5-chloro. 
methylglyoxaline hydrochloride on  §-phenylethylamine, _ the 
secondary 5-phenylethylaminomethyl-4-methylglyoxaline and tertiary 
8-phenylethylaminodi(4-methyl-3-methylglyoxaline) are obtained which 
are separated by fractional crystallisation of the picrates from 
acetone. The picrate of the secondary base, 

CH,Ph-CH,*NH-C;H,N,,2C,H,O,Nsg, 

m. p. 208°, forms needles from hot glacial acetic acid or thick 
plates from acetone; the hydrochloride crystallises in plates, m. p. 
249°, the aurichloride, m. p. 212°, forms yellow plates. The picrate 
of the tertiary base, CH,Ph-CH,-N(CH,°C,H,N,Me),,3C,H,0,N,, 
m. p. 174°, forms spangles from hot glacial acetic acid containing 
picric acid. By heating @-4-aminoethylglyoxaline with §-p-hydr- 
oxyphenylethyl chloride for twelve hours in dry methyl alcohol 
under pressure at 100°, 4(5)-p-hydroxyphenylethylaminoethylgly- 
oxaline, OH-C,H,[CH,]."NH*[CH,],°C,H,N,, m. p. 156°, is obtained. 
The picrate has m. p. 201°, and forms orange-red prisms and 
needles. The dihydrochloride has m. p. 199°, spikes from boiling 
alcohol. Which group is in the 4-, which in the 5-position in all 
these compounds is uncertain. G. W. R. 


Alkyl- and Acyl-barbituric Acids. Hetnricn Bit and 
HerBert WirrTek (Ber., 1921, 54, [B], 1035—1058).—A general 
synthesis of alkylbarbituric acids is described which resembles 
Grimaux’s method in that it depends on the use of malonic acid 
and the requisite carbamide, but differs from it in that phosphoryl 
chloride is replaced by acetic anhydride as condensing agent under 
specified conditions. A similar method appears to have beet 
utilised by Wood and Anderson (T., 1907, 95, 979). ‘The conditions 
necessary for success appear to consist in the avoidance of an exces 
of carbamide and gradual addition of the anhydride to a solution 
of the other components in glacial acetic acid; the quantity of 
anhydride should correspond approximately with that of the wate 
liberated during the reaction. 

The preparation of the following acids in this manner is described 
the yields being enclosed within brackets. Barbituric acid, =. p 
245° and decomp. 260° after resolidification (more than 70%): 
1-methylbarbituric acid, m. p. 132° (nearly 70%); 1 ; 3-dimethy! 
barbituric acid, m. p. 123° (nearly 75%); 1-ethylbarhitur acid, 
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rectangular leaflets, m. p. 119—120° (70%); 1 : 3-diethylbarbituric 
acid, m. p. 52° (80%). 

Barbituric, 1-methylbarbituric, and 1 : 3-dimethylbarbituric acids 
ae converted by diazomethane into the same trimethylbarbituric 
gid, which consequently has the constitution indicated by the 

anil 
formula NMe<C0. nar C-OMe; it crystallises in long, colourless 
needles, m. p. 165°. 

The following derivatives of 1l-ethylbarbituric acid, prepared 
jy the usual methods, are described. 1-EHthylvioluric acid and its 
nonohydrate, decomp. 183°; carbamide 1-ethylviolurate, slender 
uedles, decomp. 148°. 5: 5-Dichloro-1-ethylbarbituric acid, colour- 
bss lustrous prisms, m. p. (+ H,O) 140—143° after much softening 
a 138°, m. p. (anhydrous) 141—144°. 5: 5-Dibromo-1-ethyl- 
larbituric acid, m. p. 123—124°, monohydrate, acute prisms, m. p. 
about 86°. 5-Bromo-1-ethylbarbituric acid, m. p. 96° to a turbid 
iguid which becomes transparent at 103—104°, dihydrate, small 
warse prisms, m. p. about 86—87°; ammonium salt, prisms or 
ing, colourless crystals, decomp. about 150°. 5-Chloro-1-ethyl- 
iarbituric acid and its dihydrate, prisms, m. p. 146—151° after 
wftening from 90°, 1-ethyluramil, colourless leaflets, decomp. 230°. 
|.Bthyl-y-uric acid, leaflets, decomp. 218° after gradual darkening 
fom about 100°. 1-Hthyluric acid, pointed leaflets, decomp. 350° 
after darkening from about 335°. 

Acetylbarbituric acid is obtained as by-product of Grimaux’s 
synthesis of barbituric acid from malonic acid and carbamide, the 
acetic acid being derived from the decomposition of part of the 
malonic acid. The product has been regarded as 5-acetylbar- 
bituric acid by Conrad and Guthzeit, who, however, do not bring 
forward any experimental evidence on the point. The correctness 
of the supposition, however, is confirmed by the later synthesis of a 
similar product from 1 : 3-diethylbarbituric acid and the possibility 
of the tautomeric structure N H< CONE > COAe is now excluded, 
since it is found that the substance has all the properties of a ketone 
and, further, cannot be hydrolysed. 

The synthesis described above can be modified in such a manner 
that it yields acetylbarbituric acids by using acetic anhydride in 
greater concentration. The products can also be obtained by 
warming barbituric acids with acetic anhydride. 

5-Acetylbarbituric acid, minute, colourless, crystalline needles, 
i. p. 296—300° (decomp.), is prepared in nearly 85% yield by the 
gradual addition of carbamide to a solution of malonic acid in 
freshly-distilled acetic anhydride; a few drops of concentrated 
sulphuric acid are added, after which the mixture is cautiously 
heated to its boiling point and maintained at this temperature for 
some time. It is readily converted by bromine into 5 : 5-dibromo- 
barbituric acid, large, rectangular plates, m. p. 234°. It yields an 
orime, thin leaflets, m. p. 243° (decomp.), and a phenylhydrazone, 
colourless needles, m. p. 308—310° (decomp.). 5-Acetyl-1-methyl- 

rbituric acid, rhombic leaflets, m. p. 207° (decomp.), gives an 


a2 
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oxime, needles, m. p. 211—212° (decomp.), a phenylhydrazone 
needles, m. p. 223° (decomp.), and a hydrazone, long needles, m, p. 
254° (decomp.); it is converted by bromine and water into 5 : 5.4). 
bromo-l-methylbarbiturie acid, acute prisms, m. p. 114°. Inq 
similar manner, 5-acetyl-1 : 3-dimethylbarbituric acid, almost colour. 
less, rhombic leaflets, m. p. 195° [ammonium salt, small, colourless 
needles, m. p. about 167° (decomp.)], gives an oxime, long, flattened 
prisms, m. p. about 145°; a phenylhydrazone, quadratic or hexagonal 
leaflets, m. p. 182°, and a semicarbazone, small, colourless prisms, 
m. p. 241°, and is convertible into 5: 5-dibromo-1 : 3-dimethylhar. 
bituric acid, m. p. 172—173°. 5-Acetyl-1-ethylbarbituric acid, slender 
needles, m. p. 162—163°, is transformed into its oxime, needles, 
m. p. about 188—190° (decomp.), after softening at 185°, pheny/. 
hydrazone, colourless, hexagonal leaflets, m. p. 210—211° (decomp.), 
semicarbazone, colourless needles, m. p. about 242—245° (decomp.), 
and into 5 : 5-dibromo-1l-ethylbarbituric acid, m. p. 124°. 5-Acetyl- 
1 : 3-diethylbarbituric acid, m. p. 61—62°; its oxime, rhombic plate. 
lets, m. p. 159°; phenylhydrazone, four-sided leafiets, m. p. 125°, and 
5 : 5-dibromo-1 : 3-diethylbarbituric acid, m. p. 85°, are also 
described. H. W. 

Benzoylene- and Picolinoylene-benzdiazoles. A. Bisrrzycxi 
and ALEXANDER Lecco (Helv. Chim. Acta, 1921, 4, 425—438)— 
Fusion together of phthalic anhydride and o-phenylenediamine is 
found to give a good yield of 1 : 2-o-benzoylene-1 : 3-benzdiazole 
(compare Bistrzycki, A., 1890, 969; 1891, 746; Thiele and Falk, 
A., 1906, i, 750; Rupe, Thiess, and Wetter, A., 1910, i, 71; Lieb, 
A., 1919, i, 174), and the same method is applicable to the con. 
densation of o-phenylenediamine with tetrachlorophthalic acid and 
with quinolinic acid. 

1 : 3-Benzdiazole-2-benzamide, | NH,‘CO-CsHyC<yp Cth 


(compare Lieb, loc. cit.), has m. p. 264° (decomp.). The corre. 
sponding anilide, Cy5H,;ON;, forms bundles of long, microscopic, 
colourless needles, m. p. about 327° (decomp.); the hydrazide, 
C,,H,,ON,, colourless needles, m. p. 293° (decomp.); the phenyl- 
hydrazide, C,)H,,ON,, m. p. 262° (decomp.) (Rupe, Thiess, and 
Wetter, Joc. cit., gave m. p. 244°). enon 

-] : 2-o- -1:3- az oa T°), pre: 

Tetrachloro-1 : 2-0-benzoylene-1 : 3-benzdiazole, é O—N: dH, P 


pared from tetrachlorophthalic acid and o-phenylenediamine, 
crystallises in thin, microscopic, greenish-yellow prisms, m. p. +“ 
291°, and dissolves in concentrated sulphuric acid, giving a greenish- 
yellow solution with a brown tinge. 

1 : 3-Benzdiazole-2-tetrachlorobenzoic acid, 


x 1 .2N- ‘ 
CO,H-C,ClyC<y py > CoH, 
obtained by the action of alcoholic alkali hydroxide on the pr 


ceding compound, forms bundles of microscopic needles, melting 
and undergoing reconversion into the internal anhydride at 236° 


Its phenylhydrazide, NHPh-NH-CO-C,C1y-C<N CoH form 
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stellar aggregates of rhomb-like plates, decomposing at about 
9 5°, 
, 1:2(2 : 3’)-Picolinoylene-1 : 3-benzdiazole (annexed formula), forms 
alae : almost colourless, micro- 
( ) cae ‘ ra ‘ CONN scopic prisms or felted, 
: . or 4 iw microscopic needles, m. p. 
\/ CON’ \ 7 i C=N’\/ 219—220°, and dissolves in 
: : fuming hydrochloric or con- 
centrated sulphuric acid, giving a brownish-yellow solution with a 
n tinge. 
1: 3-Benzdiazole-2-(3’)-pyridine-(2')-carboxylic acid, 
CO,H-C,H,N-C<NG>C.Hy, 


forms bundies of needles, m. p. 246—247° (decomp.), and exhibits 
faint acid and pronounced basic properties. Its hydrochloride, 
(,5H,0.N3,HCI, forms silky needles, decomposing at 237°; its 
nehyl ester, lustrous prisms, decomposing at 195—196°, is also 
warkedly basic; the amide, C,3H,,ON,, decomposes at 266° and 
its anilide, CygH,,ON,, at about 315—317°. - 


2.(3’)-Pyridyl-1 : 3-benzdiazole, Chg Coy obtained 


asa secondary product in the preparation of picolinoylenebenzdi- 
wole from quinolinic acid and o-phenylenediamine, crystallises in 
prisms, m. p. 310°. ‘Z. Me Bs 


Action of o-Aminothiophenol on Orthoquinones. II. 
Kxut Sraurross (Helv. Chim. Acta, 1921, 4, 273—281).— 
Besides 5-imino-7 : 12-naphthaphenthiazine hydrochloride (A., 1920, 
i, 256), the interaction of o-aminothiophenol hydrochloride and 
4-amino-1 : 2-naphthaquinone in acetic acid yields two products : 
(l) A phenolic compound, to be described later, and (2) a com- 
pound which is insoluble in aqueous alcoholic potassium hydroxide. 
This compound exhibits certain analogies to that obtained by 
Kehrmann (A., 1895, i, 245; 1907, i, 554) by the action of o-amino- 
phenol on 4-amino-1 : 2-naphthaquinone, but, in view of its in- 
solubility in alkali hydroxide solution and of its stability towards 
oxidising agents, it is regarded, not as the thiophenol, but as the 

disulphide corresponding with Kehr- 
mann’s compound, that is, as the 
disulphide (annexed formula) cor- 
responding with o-mercaptophenyl- 
iminonaphthaphenthiazine. Ac- 
cording to this structure, the 
compound should be obtainable 

' directly from o-aminophenyl disul- 
phide (1 mol.) and 7:12-naphthaphenthiazone (2 mols.), but 
this synthesis could not be realised; the disulphide is, however, 
obtained when o-aminophenyl disulphide (1 mol.) and 5-imino- 
':12-naphthaphenthiazine (2 mols.) are boiled together in acetic 
acid solution in presence of hydrochloric acid. 

d-Phenyliminonaphthaphenthiazine o0-disulphide, CH ,N,S,, 
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forms reddish-brown needles, m. p. 285°, dissolves in most of the 
ordinary solvents, giving deep red solutions with pronounced rej 
fluorescence, and at a high temperature emits violet vapours. | 
concentrated sulphuric acid, it dissolves to a deep red solution, 
which, on dilution, becomes brown and then green and deposits g 
green sulphate stable only in presence of excess of acid. Unlike 
the thiazinic disulphide prepared by Friedlinder and Mauthne 
(A., 1905, i, 102), this disulphide is completely insoluble in sodiuy 
sulphide solution, and is not reduced by sodium hyposulphite, 
Compounds which yield fluorescent solutions and _ otherwise 
exhibit analogies with the above disulphide are obtained when 
o-aminopheny! disulphide is treated with either iminonaphtha. 
phenoxazine or iminonaphthatoluoxazine, and are to be described 
later. ZT. BLP. 


1 : 8-Dihydroxynaphthalene. Gustav HELLER and Huvco 
KRETZSCHMANN (Ber., 1921, 54, [B], 1098—1107).—1 : 8-Dihydroxy. 
naphthalene, m. p. 140°, is most readily prepared by heating 
technical 1 : 8-dihydroxynaphthalene-4-sulphonic acid with sul- 
phuric acid and water at 150°. It couples with an equimolecular 
quantity of benzenediazonium chloride in hydrochloric acid solution 
to 4-benzeneazo-1 : 8-dihydroxynaphthalene, needles which do not melt 
below 260°; the same substance is formed in acetic acid or alkaline 
solution, but, in addition, about 10% and 7-5°% of products in- 
soluble in alkali are produced. The use of an increased proportion 
of diazo-compound leads, in acetic acid, but not in mineral acid 
solution, to the production of 4: 5-dibenzeneazo-1 : 8-dihydrony- 
naphthalene, a crystalline powder, m. p. about 238°; in alkaline 
solution, an isomeric dibenzeneazo-dye appears also to be formed. 
4-p-Sulphobenzeneazo-1 : 8-dihydroxynaphthalene forms _ slender, 
brownish-black needles ; it dyes unmordanted wool dark cherry-red 


a paler shade being obtained on wool mordanted with aluminiung 


and a dark brown shade on the chrome-mordanted fibre. Attempts 
to prepare 4-amino-| : 8-dihydroxynaphthalene by the reduction 
of the 4-benzeneazo-derivative with sodium hyposulphite in alkaline 
solution failed by reason of the ready oxidisability of the bag 
but the corresponding tribenzoyl compound, greyish-white leaflets, 
m. p. 236°, was easily prepared. Similarly, 4 : 5-diamino-l:$ 
dihydroxynaphthalene could only be isolated in the form of it 


tetrabenzoyl derivative, colourless, interwovell . 


needles, decomp. 246°. 8-Hydroxy-1 : 2-naphtho- 
quinone-2-oxime (annexed formula), brownish; 
yellow needles, decomp. about 183° after darker: 
ing at 170°, is prepared from molecular amoutt 
of 1 : 8-dihydroxynaphthalene and sodium nitnte; 
contrary to the statements of D.R.-P. 51478, a second derivatit 
does not appear to be produced if the proportion of the latter 5 
increased. The quinoneoxime is converted by benzoyl chlorié 
and sodium hydroxide into a mixture of dibenzoyl-8-hydrozy-]: 
naphthaquinone-2-oxime, yellow leaflets, m. p. 177° (decomp.), agi™ 
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(decomp.). Reduction and subsequent benzoylation transforms the 
uinoneoxime into tribenzoyl-2-amino-1 : 8-dihydroxynaphthalene, 
colourless, crystalline powder, m. p. 201°. 

|: 8-Dihydroxy-2-naphthaldehyde, yellow needles, is prepared in 
90%, yield by the action of hydrogen chloride on a solution of 
|;8-dihydroxynaphthalene and hydrocyanic acid in anhydrous 
ether in the presence of zinc chloride; it becomes discoloured at 
110° and black at 170°. The corresponding phenylhydrazone does 
not melt below 285°. 

Dibromo-1 : 8-dihydroxynaphthalene is obtained in colourless, un- 
table needles by the action of bromine in glacial acetic acid solution. 
|:8-Dimethoxynaphthalene crystallises in colourless leaflets, m. p. 
i’, and can be volatilised without decomposition. H. W. 


Aromatic Acylamines as Azo-components. W. K6énic and 
K. Kénter (Ber., 1921, 54, [8B], 981—987).—It is shown that 
liazotised p-nitroaniline couples with p-toluenesulphonyl-«- and 
4naphthylamides with the formation of substances of the type 
ONC Hy N-N-C,)Hg*N:SO-C,H,Me; since reaction does not occur 
gaat, “anlar | 
mder similar conditions with the corresponding methylnaphthyl- 
amides, it appears probable that the naphthylsulphonamide couples 
in its enolic form, Cy >H,-N°SO(OH)-C,H,Me. It is also found that 
- morboxyamides are able to couple with diazotised p-nitroaniline ; 
the extreme slowness with which reaction takes place is the prob- 
able cause of the change having been overlooked previously. The 
‘Bxochromic power of the different groups decreases in the order 
-OH, —NH*SO,°C,H,Me, —NHBz, —NHAc. 
The sodium salt of 4-p-nitrobenzeneazo-1|-p-loluenesulphonamido- 
aphihalene, red needles, m. p. 210°, is obtained in good yield by 
‘Bie addition of p-nitrobenzenediazonium chloride and sodium 
Bectate to an equivalent quantity of «-naphthyl-p-toluenesulphon- 
@puide. The corresponding -naphthyl derivative forms long, 
red needles, m. p. 204°. p-T'olwenesulphonylmethyl-«-naphthylamide, 
dlourless leaflets, m. p. 124—125°, is prepared from p-toluene- 
Pphonyl-«-naphthylamide and methyl sulphate in the presence of 
, potassium hydroxide. 
4-p-Nitrobenzeneazo-1-acetylaminonaphthalene, 
its NO,°C, Hy N°N-C,,H, NHAc, 

‘lowly separates when solutions of acet-«-naphthalide in acetic 
F id and p-nitrobenzenediazonium chloride and sodium acetate are 
..) mixed and preserved at 0° for about a week; it forms brownish-red 
needles, m. p. 285—286°, and is identical with the product prepared 

#) ‘eating p-nitrobenzeneazo-«-naphthylamine with acetyl chloride 
eed pyridine. 4-p-Nitrobenzeneazo-|-benzoylaminonaphthalene, which 
‘formed even more slowly than the corresponding acetyl compound, 
i tallises in small, brownish-red needles, m. p. 214—215°. 

H. W. 


Non-aromatic Diazonium Salts. VI. 3: 5-Dimethyliso- 
mazole-4-diazonium Salts and their Azo-derivatives. GurL- 
net T. MorGan and Henry Burasss (T., 1921, 119, 697—703). 
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Nitrocyanophenylhydrazines. W. BorscueE (Ber., 1921, 40! 
[B], 660—669)—The experiments were undertaken with th 
object of elucidating the constitution of the substance, C,,H,,ON 
obtained by the action of phenylhydrazine on 4-bromo-3-nitro. 
benzonitrile (Borsche, Stackmann, and Makaroff-Semljanski, 4. 
1917, i, 15). 

4-Bromo-3-nitrobenzonitrile reacts readily with hydrazine hydrate 
in alcoholic solution to yield 3-nitro-4-hydrazinobenzonitril, 
NO,°C,H,(CN)-NH-NHg, slender needles, m. p. 221° (decomp), 
which is converted by warm aqueous sodium hydroxide solution 
into 6-cyano-1 : 2 : 3-benztriazole, CN-C,H< St On’ 
needles which explode at 218—219° after becoming discoloured at 
210°. The cyanide is not convertible into ethyl 3-nitro-4-hydrazino. 
benzoate, m. p. 103°, by alcoholic hydrogen chloride, but the ester 
is readily prepared from hydrazine hydrate and ethyl 3-bromo. 
4-nitrobenzoate. Boiling glacial acetic acid slowly converts the 
nitrile into 3-nitro-4-acetylhydrazinobenzonitrile, small, yellow needles, 
m. p. 203°, whilst a mixture of acetic acid and anhydride gives the 
diacetyl compound, NO,°C,H,(CN)-NH-NAc,, yellow leaflets, m. p. 
185°. With the requisite quantity of benzoyl chloride in boiling 
pyridine solution, the mono-benzoyl derivative, large, golden-yellow 
leaflets, m. p. 226—227°, and the dibenzoyl compound, pale yellow 
crystals, m. p. 173—174°, are formed. Anisaldehyde-2-nitro-4- 
cyanophenylhydrazone, blood-red needles, m. p. 239°, acetone. 
nitro-4-cyanophenylhydrazone, orange-yellow needles, m. p. 128—- 
129°, and benzophenone-2-nitro-4-cyanophenylhydrazone, red, crystal: 
line powder, m. p. 208—209°, are described. 2’-Nitro-4'-cyano4- 
hydroxyazobenzene, NO.*C,H,(CN)-N:N-C,H,°OH, dark brown, flat- 
tened needles, m. p. 236—237°, is readily prepared from 3-nitt- 
4-hydrazinobenzonitrile and p-benzoquinone, whereas the oxime d 
the latter yields p-benzoquinoneoxime-2-nitro-4-cyanophenylhydrazon, 
NO,°C,H,(CN)-NH-N°C,H,:N-OH, small, dark red crystals, m. p. 
229° (decomp.), which is converted by nitric acid in glacial aceti 
acid solution into 2’ : 4-dinitro-4’-cyanoazobenzene, pale brows, 
microscopic needles, m. p. 188—189°. 

6-Chloro-3-nitrobenzonitrile, colourless needles, m. p. 108—l0, 
is converted by hydrazine hydrate into 4-nitro-2-cyanophenylhytt- 
azine, slender, red needles, m. p. 250°; the monoacetyl derivative 
crystallises in yellow leaflets, m. p. 308°, whilst the mono- aul 
di-benzoyl compounds form yellow needles, m. p. 223°, and pal 

ellow granules, m. p. 232—233°, respectively. o-Hydroxybew 
aldehyde-4-nitro-2-cyanophenylhydrazone, small, brownish-yello¥ 
crystals, m. p. 231°, and anisaldehyde-4-nitro-2-cyanophenylhydrasm, 
slender, yellow needles, m. p. 163—165°, are described, but tl 
hydrazine derivative could not be caused to react- with acetilt 
or acetophenone; its action towards p-benzoquinone or its oxill 
differs from that of the 2-nitro-4-cyano-compound. 

6-Nitro-4-cyano-m-tolylhydrazine, C,H,O,N,, forms coarse, yellov- 
ish-red prisms, m. p. 217—218° (+H,0, slender, dark red needles) 
the monoacetyl derivative crystallises in yellow leaflets, m- > 


colourless 
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991—292°. The hydrazine derivative reacts readily with picryl 
chloride to give 2’: 4’ : 6’-trinitrobenzenehydrazo-6-nitro-4-cyano- 
toluene, NO."C,.H,Me(CN)-NH-NH-C,H,(NO,)s, shining, red crystals, 
m. p. 258—259° (decomp.). The hydrazine derivative reacts 
Binly with aldehydes to yield hydrazones, but the change does 
not proceed smoothly, and the product is invariably more or 
ss contaminated with azines. The latter type of substance is 
slely produced when benzophenone is employed. Salicylaldehyde 
ives a mixture of o-hydroxybenzylideneazine, m. p. 216°, and 
o-hydroxybenzaldehyde-6-nitro-4-cyano-m-tolylhydrazone, pale yellow 
needles, m. p. 247—248°, whilst anisaldehyde yields anisylideneazine 
ad anisaldehyde-6-nitro-4-cyano-m-tolylhydrazone, a dark yellow, 
aystalline powder, m. p. 172—173°. H. W. 


5-Chloro-2 : 4~dinitrophenylhydrazine and 4: 6-Dinitro- 
1:3-dihydrazinobenzene. W. Borscue (Ber., 1921, 54, [B], 669— 
(84)—The replacement of one chlorine atom of 1 : 5-dichloro-2 : 4- 
dinitrobenzene by the hydrazine residue has been recorded by 
Borsche and Bahr (A., 1914, i, 28). It is now found that the second 
chlorine atom can also be replaced by a variety of groups, thus 
lading to the production of a variety of hydrazines; the replace- 
ment is preferably effected before the introduction of the hydrazine 
group, since this, in the ortho-position to a nitro-group, is somewhat 
unstable. 

5-Chloro-2 : 4-dinitrophenylhydrazine, slender, yellow needles, 
n. p. 198°, is prepared by the gradual addition of hydrazine hydrate 
to a solution of 1 : 5-dichloro-2 : 4-dinitrobenzene in boiling ethyl 
alcohol. It yields a monoacetyl derivative, slender, yellow needles, 
m. p. 192—193°, and a diacetyl compound, yellow needles, m. p. 
131—132.° With p-benzoquinone, it gives 5-chloro-2 : 4-dinitro-4’- 
hydroxyazobenzene, brown needles, m. p. 190—191°, and with 
quinoneoxime it yields p-benzoqguinoneoxime-5-chloro-2 : 4-dinitro- 
phenylhydrazone, CgH,Cl(NO,)o*NH-N°C,H,:N-OH, small, dark red 
needles, decomp. 224—225°, which is converted by nitric acid in 
acetic acid solution into 5-chloro-2 : 4: 4’-trinitroazobenzene, pale 
reddish-brown powder, m. p. 154°. 

2:4-Dinitro-5-hydrazinoaniline (from 5-chloro-2 : 4-dinitroaniline 
and hydrazine hydrate) crystallises in reddish-brown needles, 
m. p. 236—237° (decomp.), and is transformed by p-benzoquinone 
into 2: 4-dinitro-5-amino-4’-hydroxyazobenzene, a reddish-brown 
powder which decomposes gradually above 140° without melting 


2: 4. Dinitro-5-hydrazinodimethylaniline forms bright red, flattened 
needles, m. p. 177—178°, and is convertible into 2 : 4-dinitro-5- 
dimethylamino-4’ -hydroxyazobenzene, reddish-brown needles, m. p. 
“16—217°, p-benzoquinoneoxime-2 : 4-dinitro-5-dimethylaminophenyl- 
lydrazone, a reddish-brown, crystalline powder, m. p. 227°, and 
2:4: 4’.trinito-5-dimethylaminoazobenzene, an orange-red powder, 
m. p- 214—216° after softening at 190°. 

«: 4-Dinitro-5-hydrazinodiphenylamine crystallises in orange-red 
needles, m. p. 197—198°, ? 
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2 : 4-Dinitro-5-hydrazinophenol, reddish-brown granules, m. p. 197° 
(decomp.), yields an acetyl derivative, OH-C,H,(NO,).*NH-NHAc, 
pale yellow needles, m. p. 225—226° (decomp.), and acetophenone. 
2 : 4-dinitro-5-hydroxy phenylhydrazone, slender, brown needles, m. p, 
205—206°. 2: 4-Dinitro-5 : 4’-dihydroxyazobenzene forms reddish. 
brown needles, m. p. 218° (decomp.) (? dibenzoy! derivative, slender 
needles, m. p. 166°). p-Benzoquinoneoxime-2 : 4-dinitro-5-hydroxy. 
phenylhydrazone is a dark-red, crystalline powder, decomp. 213— 
215°, which is readily oxidised to 2: 4: 4’-trinitro-5-hydroxyaz. 
benzene, red needles, m. p. 179°. 

Ethyl 2 : 4-dinitro-5-hydrazinophenylacetate crystallises in slender, 
orange-red needles, m. p. 174°; it is converted by alkali and sub. 
sequent acidification into (?) 6-nitro-1 : 2 : 3-benztriazole-5-acetic 


acid, CO H-CHy-CeHy(NO,)<y(oH) >; which explodes at 244° 


after darkening above 200°. 
Ethyl 2 : 4-dinitro-5-hydrazinophenylmalonate, 
NH,*NH-C,H,(NO,).°CH(CO,Et),, 

blood-red prisms, m. p. 104—105°, is converted by p-benzoquinone 

into ethyl 2 : 4-dinitro-4’ -hydroxyazobenzene-5-malonate, 
CH(CO,Et).°C,H,(NO,)."N°N-C,H,OH, 

red needles, m. p. 138°, and by p-benzoquinoneoxime into the com- 

pound, CH(CO,Et)°CgH,(NO.)o*NH°N°C,H,:N-OH, red, rhombic 

leaflets, m. p. 188° (decomp.). 

4 : 6-Dinitro-1 : 3-dihydrazinobenzene, flattened, brown needles, 
decomp. 246°, is prepared by the action of the requisite quantity 
of hydrazine hydrate on 5-chloro-2 : 4-dinitrophenylhydrazine or, 
preferably, on 4 : 6-dichloro-1 : 3-dinitrobenzene. The diacetyl deriv- 
ative, C,H,(NO,).(NH*NHAc),,forms lemon-yellow needles which are 
completely molten at 305° after darkening at 280°. The follow- 
ing symmetrical derivatives of the hydrazine are obtained with 
the requisite aldehyde or ketone: C,H,(NO,),(NH-N:CH,),, 
dark yellow needles, m. p. 247° (decomp.), after previous darken- 
ing: (?) C.gH,(NO,).(NH-N:CHPh),, red leaflets, m. p. 302— 
304° (decomp.); C,H,(NO,).(NH-N:CMe,),, slender, orange needles, 
m. p. 234—235° (decomp.) after previous softening : 

C,H,(NO,).(NH-N:CMe-CH,°CO,Et),, 

dark yellow, crystalline leaflets, m. p. 133—134° : 

C,H,(NO,),(NH-N:CPh,),, ; 
small, dark yellow needles, m. p. 305° (decomp.) after darkening at 
about 280°. With p-benzoquinone, the dihydrazine gives 4 : 6-dini- 
tro-1 : 3-bis-4’ -hydroxybenzeneazobenzene,C,H.(NO,).(N:N-CgHyOH), 
microscopic needles, m. p. 244—245° (dibenzoyl derivative, m. P. 
180—181°), whilst with p-benzoquinoneoxime it yields the 4 : 6-d- 
nitrophenylene-1 : 3-dihydrazone of p-benzoquinoneoxime, pale 
dish-brown powder, decomp. 205°. 

The mono-acetyl derivative of 4 : 6-dinitro-1 : 3-dihydrazino 
benzene, yellow needles, m. p. 224° (decomp.), is converted by 
acetophenone into the hydrazone, 

NHAc*NH-C,H,(NO,)o°N H-N:CMePh, 
orange-red needles, m. p. 272° (decomp.). 


stane 
chlori 


wetic 
244° 
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2: 4-Dinitro-5-hydrazino-4’ -hydroxyazobenzene, m. p. 178—180°, 
is prepared by the action of hydrazine hydrate on the corresponding 
ciloro-compound; with acetophenone, it gives the corresponding 
iydrazone, OH-C,H,yN:N-C,H,(NO,)o*NH*-N:CMePh, dark red 
granules, m. p. 224°. H. W. 


Catalytic Hydrogenation of Phenylhydrazones. ALPHONSE 
Mane (Compt. rend., 1921, 172, 1107—1110).—Phenylhydrazones, 
when passed in a rapid current of hydrogen over reduced nickel at 
|90—190°, undergo hydrogenation. If they are derived from 
aldehydes, the products are aniline and a nitrile, with accessory 
frmation of a small amount of amine. Thus valeraldehyde- 
phenylhydrazone gives aniline and isovaleronitrile with a little 
iwamylamine, and isobutaldehydephenylhydrazone gives aniline, 
isbutyronitrile, and traces of isobutylamine. If the hydrazones 
we derived from ketones, complete hydrogenation occurs, the 
products being aniline and a primary amine, which by partial 
decomposition may give some secondary amine. Acetonepheny]l- 
hydrazone gives aniline, isopropylamine, and some ditsopropylamine. 
Methyl propyl ketone-phenylhydrazone gives aniline, $-amino- 
pentane, and some di-«-methylbutylamine. W.G. 


Aminohydrazines. VI. Acetophenone-p-aminophenyl- 
hydrazone and p-Aminophenylhydrazine. Hartrwic FRANZEN 
ad Pau SrernrUurer (Ber., 1921, 54, [Bb], 861—867. Compare 
A, 1918, i, 458, and previous abstracts). Acetophenone-p-amino- 
phenylhydrazone, pale yellow, lustrous leaflets, m. p. 134—136° 
(lecomp.), is prepared in 65% yield by the reduction of acetophenone- 
pnitrophenylhydrazone with sodium hyposulphite in alcoholic- 
ammonia solution. The product is somewhat unstable in sub- 
stance and in solution. It is decomposed by hot alcoholic hydrogen 
chloride into acetophenone, ammonia, and p-phenylenediamine 
hydrochloride, but is not greatly affected by cold aqueous acid. It 
does not appear to yield a derivative of indole when its solution in 
xylene or cumene is boiled. The benzylidene derivative, 

CMePh:N-NH-C,H,’N:CHPh, 
lemon-yellow needles, m. p. 178—180° (decomp.), m-nitrobenzylidene 
compound, a red, crystalline powder, m. p. 177—179°, and the 
thiocarbanilide, leaflets, m. p. 166—167° (decomp.), are described. 

Acetophenone-p-aminophenylhydrazone is transformed by cold, 
10°, hydrochloric acid into p-aminophenylhydrazine hydrochloride, 
pale yellow, slender needles, which decomposes rapidly in solution, 
‘lowly in substance. It was not found possible to isolate the corre- 
‘ponding free base in the solid state, but its transitory presence in 
‘olution is shown by the preparation of the following derivatives : di- 
benzylidene-p-aminophenylhydrazone, CHPh!N-C,H,-NH-N:CHPh ; 
ti-p-methoxybenzylidene-p-aminophenylhydrazone, a greenish-yellow, 
pTetalline powder, m. p. 181—182°; pyruvic acid-p-aminophenyl- 
isdrazone, an unstable, grey powder, m. p. 145—147° (decomp.) ; 
nbenzoyl-p-aminophenylhydrazine, a grey, crystalline powder, m. p. 
236—237° H. W. 


s* 
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Phenylhydrazine Derivatives of Unsaturated Fatty-aro- 
matic Ketones and the Products of their Transformation, 
Kart von Auwers and ELisaBetH LAMMERHIRT (Ber., 192]. 
54, [B], 1000—1024).—It is shown that ketones of the type 
Ph-CO-CH:CHR give pyrazolines with free hydrazines, whilst those 
of the class CRR’°CH-CO-C,H,°OH yield either monohydrazino. 
derivatives or hydrazino-hydrazones. The latter are readily 
oxidised to azo-compounds and are degraded by boiling dilute 
acetic acid to hydrazones of o-acetylphenols. The p-nitrophenyl. 
hydrazone of p-hydroxy-o-tolyl isobutenyl ketone is converted intoa 
pyrazoline or a chromanone, according to experimental conditions, 

Contrary to Kohler’s statement (A., 1909, i, 938), 5-methyl-1 : 3. 
CHMe:N Ph ~— 
CPh—-w °° ™: P- 104—105° (Kohler 
gives m, p. 108°), is slowly formed from an alcoholic, acetic acid 
solution of propenyl phenyl ketone and phenylhydrazine at the 
laboratory temperature. With p-nitrophenylhydrazine hydr- 
chloride, the ketone forms phenyl propenyl ketone-p-nitrophenyl- 
hydrazone, small, reddish-brown prisms, m. p. 151—152°, the con- 
stitution of which is deduced from the production of p-phenylene- 
diamine on reduction and the absence of Knorr’s pyrazoline reaction. 
isoButeny] phenyl ketone appears to yield a normal phenylhydrazone 
with a molecular amount of phenylhydrazine, and ( ?) 1 : 3-diphenyl- 
5 : 5-dimethylpyrazoline with a double proportion of the reagent. 
p-Crotonylanisole and phenylhydrazine in alcohol-acetic acid solu- 
tion give 1-phenyl-3-p-anisyl-5-methylpyrazoline, colourless, lustrous 
leaflets, m. p. 137—138°, whilst propenyl p-tolyl ketone, when 
similarly treated, yields 1-phenyl-3-p-hydroay-o-tolyl-5-methylpyraz- 
line, pale yellow, silky needles, m. p. 122°5—123°; this substance 
is also obtained when an excess of phenylhydrazine and a more 
concentrated acid are used. 

The phenylhydrazone of 8-phenylhydrazinoisobutyl p-hydroxy-o-toly! 
ketone, OH*C,H,Me-C(.N-NHPh)-CH,*CMe,"NH-NHPh, is obtained 
when the ketone (1 mol.) and phenylhydrazine (2 mols.) are allowed 
to react in alcohol-acetic acid solution at the laboratory temperature 
or when an alcoholic solution of the components is heated to boiling 
during some hours; it forms pale yellow prisms, m. p. 139—I4I’, 
and is oxidised by air, more readily by ferric chloride, hydrogen 
peroxide, or mercuric oxide, to 6-benzeneazoisobutyl p-hydroxy-o-toly 
ketone phenylhydrazone, OH*C,H,Me-C(-N-N HPh)-CH,°CMe,:N:NPh, 
slender, orange-yellow needles, m. p. 123—124°. The former com 
pound is transformed by hot glacial acetic acid or, more slow), 
by a mixture of equal volumes of alcohol and glacial acetic acid into 
the phenylhydrazone of o-acetyl-p-cresol, m. p. 154—155° (the 
azo-compound is unaffected by the latter treatment), but the fate 
of the residue, -C(CH,),,NH*-NHPh, could not be decided; it W& 
not possible to detect the presence of acetone, phenylhydrazine, 
acetonephenyihydrazone. Closely similar observations are reco 
with p-bromophenylhydrazine. §-p-Bromophen ylhydrazinoisobull 
p-hydroxy-o-tolyl ketone p-bromophenylhydrazone crystallises in sme 
pale yellow, lustrous prisms, m. p. 167—-170°. It is readily oxidis 


diphenylpyrazoline, CH,< 
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ly ferric chloride in boiling alcoholic solution to 6-p-bromobenzene- 

wisobutyl p-hydroxy-o-tolyl ketone p-bromophenylhydrazone, lustrous, 

wange-coloured needles, m. p. 145—146°, and is converted by a 

viling mixture of alcohol and glacial acetic acid, but not by the 

fmer solvent alone, into the p-bromophenylhydrazone of o-acetyl- 
sol, coarse, pale yellow prisms, m. p. 185—186°. 

With p-nitrophenylhydrazine or its hydrochloride, the reaction 
follows a different course. A bi-derivative could not be obtained 
fom the free base, and the ketone reaction leading at the atmo- 
gheric or slightly higher temperature to a compound of equi- 
nolecular proportions of the components; in one instance, a yellow 
aibstance, m. p. 125—126°, was isolated, but all subsequent experi- 
nents led to the production of §-p-nitrophenylhydrazinoisobutyl p- 
iylroxy-o-tolyl ketone, OH-C,H,Me*CO-CH,°CMe,*NH-NH-C,H,'NO,, 
warse, brownish-yellow prisms, m. p. 158°, which is readily oxidised by 
pric chloride to 8-p-nitrobenzeneazoisobutyl p-hydroxy-o-tolyl ketone, 
mall, orange-red prisms, m. p. 76—77°. The two substances exhibit 
ivery different behaviour towards p-nitrophenylhydrazine hydro- 
tiloride, which is without action on the former in boiling alcoholic 
wlution, but converts the latter into 8-p-nitrobenzeneazoisobutyl 
phydroxy-o-tolyl ketone p-nitrophenylhydrazone, dark red crystals, 
u.p.213—215°. The indifference of the former is analogous to the 
ikhaviour of the corresponding semicarbazido-compound towards 
emicarbazide (following abstract). The action of free p-nitro- 
phenylhydrazine on the ketone in boiling alcoholic solution leads 
to the production, amongst other substances, of the p-nitropheny!- 
bydrazone of o-acetyl-p-cresol, even in the absence of acetic acid. 
Qn the other hand, p-nitrophenylhydrazine hydrochloride converts 
the ketone in cold solution into the simple p-nitrophenylhydrazone, 
brownish-red, flattened needles, m. p. 163—165°, 164—168° and 
l6s—170° for different preparations, and this is the sole product 
even in the presence of an excess of the hydrazine salt. Since an 
additive product is not formed, the side-chain does not become 
shortened when an alcoholic solution of the ketone is boiled with 
pritrophenylhydrazine hydrochloride; in these circumstances, how- 
ever, @ mixture of the p-nitrophenylhydrazone of 2 : 2 : 6-trimethyl- 
chromanone, o<cen —_ es red crystals, m. p. 202°, 

2 
md (?) 5:5-d imethyl-1-p-nitrophenyl-3-p-hydroxy-o-tolylpyrazoline, 
OHH MeC<h =" slender, yellow needles, m. p. 
10—211°, is produced. Under the selected conditions, therefore, 
the nitrophenylhydrazone becomes isomerised in two directions, 
yielding either the chromanone or the pyrazoline. The conditions 
paetlying these changes have been further studied with the pre- 
omed substance. ‘The pyrazoline is smoothly obtained by the 
ae of alcohol containing a few drops of hydrochloric acid, but 
~_ hydrazone is unaffected by boiling alcohol or acetone at 100°. 
Alkali hydroxide, which readily causes the conversion of the ketone 
~ the chromanone (Auwers and Lammerhirt, A., 1920, i, 392), 
tansforms the hydrazone into the pyrazoline, whereas glacial acetic 
s* 2 
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acid, which does not isomerise the ketone, converts the hydrazone 
into the corresponding chromanone derivative. The oxime of p. 
hydroxy-o-tolyl isobuteny] ketone is unaffected by alkalis. H. W. 


The Action of Semicarbazide on Unsaturated Ketones, 
K. von Auwers (Ber., 1921, 54, [B], 987—1000).—The investi- 
gations of Rupe and his co-workers (A., 1904, i, 144; 1908, i, 12; 
1910, i, 15) appear to indicate that only unsaturated ketones of 
the fatty series are capable of yielding semicarbazidesemicarbazones, 
and that this property is not shared by hydroaromatic or phenyl. 
ated ketones. With regard to the latter, the statement is in need 
of restriction; Rupe’s observations were made with ketones of the 
type CHPh:CH-CO-R, but, as is now shown, the formation of 
semicarbazidesemicarbazones occurs with relative smoothness and 
rapidity with substances of the class COPh-CH:CHR. 

Phenylpropenyl ketone reacts with semicarbazide hydrochloride 
and sodium acetate in aqueous alcoholic solution at the ordinary 
temperature with the formation of the semicarbazone of phenyl 
8-semicarbazidopropyl ketone, 

NH,°CO-NH-N°CPh-CH,*CHMe-NH-NH:CO-NH,, 

a colourless, crystalline powder, m.p. 191—192°(decomp.). p-Anisyl- 
propyl ketone semicarbazidesemicarbazone has m. p. 159—160°. 
Similarly, p-methoxy-o-tolyl propenyl ketone, b. p. 156—161°/13 
mm., gives a semicarbazidesemicarbazone, m. p. 205—206°, whilst 
the similar compound from p-hydroxy-o-tolyl propenyl ketone has 
m. p. 200—201°. All the substances are basic in character and 
relatively readily soluble in water; they are rather more stable 
than Rupe’s substances, and are not noticeably affected by short 
boiling with alcohol or water. 

The action of 8$-dimethylacrylyl chloride on benzene in the 
presence of aluminium chloride and carbon disulphide has been 
examined with the hope of readily obtaining phenyl isobutenyl 
ketone. Contrary to expectation, however, the product of the 
change is 3 : 3-dimethyl-1-hydrindone, CoH <C> CH, a colourless 
liquid, b. p. 130—131°/18 mm., D}** 1-0320, D? 1-027, n}** 1-54026, 
ny” 154525, ng 1-55936, nj 1-57182, nj} 15427. Its semicarb- 
azone crystallises in slender, lustrous needles, m. p. 205—207°, after 
previous softening. The constitution of the hydrindone derivative 
is established by its synthesis from $-bromoisovalery] chloride and 
aluminium chloride. 

The behaviour of p-hydroxy-o-tolyl isobutenyl ketone appears to 
be abnormal, since it only yields p-hydrory-o-tolyl $-semicarbazido- 
isobutyl ketone, OH-C,H,-Me-CO-CH,°CMe,-NH-NH-CO-NH,, silky 
needles, m. p. 148—149°, even in the presence of an excess of semi- 
carbazide, the accumulation of substituents at the $-carbon atom 
appearing to restrict the reactivity of the carbonyl group. This is 
not, however, true of all reagents, since the semicarbazido-derivative 
readily yields the corresponding oxime, m. p. 202—203°, whilst the 
parent substance behaves normally towards hydroxylamine, giving 
the oxime, OH-C,H,Me-C(:N-OH)-CH:CMe,, small glassy prisms, 
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m. p. 130-5—131-5°, with hydroxylamine hydrochloride and the 
additive compound, OH-C,H,Me-CO-CH,°CMe,:NH:-OH, coarse, 
colourless crystals, m. p. 139—140°, with the free base. 

Phenyl! propenyl ketone has b. p. 122—123°/12 mm., D{** 1-0298, 
D? 1-028, nv* 1-55465, njy* 1-56091, nz 1-57896, ny° 1-59544, nj 
15601. It is smoothly converted by bromine in carbon disulph- 
ide solution into «$-dibromobutyrophenone, m. p. 98—99°, 
whereas Kohler, who prepared it from «$-dibromobutyryl chloride 
and benzene, gives m. p. 112° (A., 1909, i, 938). Repetition of the 
latter work yielded a product, m. p. 98—99°, and gave «$-dibromo- 
butyryl chloride, b. p. 78—85° (mainly 82-5°)/12 mm., whereas 
Kohler gives b. p. 112°/20 mm. H. 


Preparation of Fibrinogen. J. McLean (Bull. Johns Hopkins 
Hosp., 1920, 31, 453; from Physiol. Abstr., 1921, 6, 12).—Fibrino- 
gen, salted out by sodium chloride, is often difficult to dissolve. 
Ammonium sulphate (} volume of saturated solution added to 
centrifugalised oxalated plasma) gives a more soluble product, 
more free from prothrombin. G. B. 


Action of Sodium Hydroxide on the Coagulation of Fibrino- 
gen. JOHN OGLETHORPE WAKELIN Barratr (Biochem. J., 1921, 
15, 1—10).—The retarding action of sodium hydroxide on the 
coagulation of fibrinogen in the presence of thrombin is due to a 
gradual disappearance of the fibrinogen, and not to an effect on 
the thrombin. The fibrin fibrils diminish in size and number, 
become amicroscopic, yielding a structureless gel, and _ finally 
coagulation does not take place at all. : 


Hemocyanin. I. Refractive Index. II. Colloidal Proper- 
ties and Isoelectric point. G. QUAGLIARIELLO (Arch. Sci. Biol., 
1920, i, 246—258; Aiti R. Accad. med. chir. Napoli, 1920, 74; from 
Physiol. Abstr., 1921, 6, 12)—I. One per cent. of hemocyanin dis- 
solved in water increases its refractive index by 0-00197, and as 
the increase is proportional to the concentration, amounts of 
hemocyanin up to 2% can thus be estimated. II. Hemocyanin 
is completely precipitated by dialysis (the process may take thirty 
days) and is therefore more like a globulin than an albumin. It 
can in part be precipitated from blood by dilution with distilled 
water. One per cent. solutions of dialysed hemocyanin are not 
coagulated by heat or by alcohol. Sodium chloride and sulphate 
partly, magnesium and ammonium sulphates completely, pre- 
cipitate it. G. 


Extraction of Melanin from Skin with Dilute Alkali. 
Witt1am Jonun Younea (Biochem. J., 1921, 15, 118—122).—The 
pigment is soluble in NV/20 alkali hydroxide and acid; on boiling 
the alkaline solution, it gradually loses a little hydrogen and nitro- 
gen and ceases to be soluble in acids. The analyses show consider- 
able variation, but the carbon content is now found to be about 
56°, and there is no iron (compare A., 1914, i, 1204). G. B. 
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The Theory of Invertase Action. Lzonor MICHAELIs 
(Biochem. Zeitsch., 1921, 115, 269—281).—Concerning the nature 
of enzyme action, some investigators try to apply the kinetics of 
homogeneous solutions to the utmost, others postulate adsorption 
compounds and reject the application of the law of mass action. 
In the case of invertase, the author wishes to combine both views 
and clear up an apparent contradiction. He has confirmed the 
quantitative experiments of Meyerhof with ferric hydroxide (A,, 
1914, ii, 450; compare similar experiments with charcoal by 
Eriksson, A., 1911, i, 698, and by Nelson and Griffin, A., 1916, 
i, 439, 516). Invertase adsorbed by colloidal ferric hydroxide 
cannot be removed by washing with water, but is slowly removed 
by sucrose, maltose, and raffinose, but not by lactose, dextrose, 
fructose, mannose, or «- or $-methylglucoside, and this removal 
has therefore nothing to do with ferment action. Invertase ad. 
sorbed on ferric hydroxide is evidently colloidal, yet its activity is 
quite unimpaired, so that the application to it of the kinetics of a 
homogeneous system (Michaelis and others, A., 1911, i, 1052; 
1913, i, 540; 1920, i, 896) still holds good. The molecules of in. 
vertase adsorbed on ferric hydroxide must all be on the surface 
and all equally active (compare similar experiments on the ad- 
sorption of amylase by Ambard, this vol., i, 368). G. B. 


The Co-ferment (Complement) of Diastase. W. Brepenr. 
MANN (Fermentforsch., 1920—1921, 4, 258—300)—Animal as well 
as plant diastases consist of a thermolabile and by itself inactive 
component (zymogen) and a thermostable co-ferment such as an 
inorganic salt. Many experiments were made on the effect of 
these salts on the fermentation and also on the influence of the 
reaction of the solution. It was found difficult to obtain by dialysis 
a completely inactive diastase solution, as traces of salts were 
sufficient to activate the ferment. The salts used as activators 
were neutral salts of the alkali and alkaline-earth metals, with 
inorganic and organic acids, phosphates, hydrogen carbonates, and 
thiocyanates. The anion proved to be the active component. 
The most active salt was sodium chloride, closely followed by 
potassium thiocyanate; in the second rank were potassium chloride 
and bromide, sodium bromide, and ammonium chloride; in the 
third rank were the chlorides of calcium, magnesium, strontium, 
and barium. After these came nitrates, iodides, and sulphates. 
Of the kations, sodium had the most influence, followed by potass- 
ium. All the salts form with diastase complex compounds of 
indefinite composition which are easily dissociated. The activity 
of these neutral salt-diastases is greatest in strictly neutral solu- 
tions; the slightest addition of acid or alkali is enough to check 
fermentation at once, and with long contact the ferment is de- 
stroyed. Alkaline and acid salts behave differently from neutral 
salts. Sodium hydrogen phosphate and sodium hydrogen citrate 
in solutions up to 0-3°% strength activate salt-free diastase in spite 
of the acid reaction of the solution; above this strength the reaction 
is checked. Disodium phosphate and sodium hydrogen carbonate 
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activate fermentation in concentrations in which more acid salts 
would inhibit. There is a relatively slight retardation produced by 
disodium hydrogen phosphate which can be removed at once by 
a trace of sodium chloride, the reaction remaining neutral. The 
diastatic power of this mixture exceeds that of all others. A slight 
addition of a diphosphate to a sodium chloride solution greatly 
increases the activating power of the latter. Sodium carbonate 
also has no retarding effect on an active sodium chloride-diastase. 
Saliva yields a diastase solution which depends for its activity on 
the nature of the co-ferment, that is, the inorganic salts, the most 
important of which are sodium chloride, potassium thiocyanate, 
and phosphate, to which must be added sodium hydrogen carbonate 
and carbon dioxide, which play an important part in the diastatic 
fermentation of pancreatic juice. J. H. J. 


Action of Emulsin on Galactose in Solution in Propyl 
Alcohol of Different Strengths. Marc BripeEw (Compt. rend., 
1921, 172, 1130—1132. Compare A., 1913, i, 498, 1045).—-Galac- 
tosidase, a ferment contained in emulsin, is killed fairly rapidly at 
30° in aqueous propyl alcohol containing 10—45 grams of alcohol in 
100 c.c., but is resistant in stronger alcohol. At the ordinary temper- 
ature, it remains active even in the more dilute alcohol. The yield 
of propyl @-galactoside increases at first with the concentration of 
the alcohol, but diminishes in alcohol containing 45—55 grams of 
alcohol per 100 c.c. because of the destruction of the enzyme. In 
stronger alcohol a further increase in the yield is noted, and 80% 
of the galactose is combined in an alcohol containing 75 grams of 
alcohol in 100 c.c. W. G. 


A Peculiar Modification of Amygdalinase and Amygdalase 
due to Ageing. GasrizL BERTRAND and ARTHUR COMPTON 
(Bull. Soc. chim., 1921, [iv], 29, 229—237)—Under the influence of 
time, both amygdalinase and amygdalase, as extracted from 
almonds, lose their activity very slowly to the extent of about one- 
third in ten years, but they show a marked variation in the optimum 
hydrogen-ion concentration for the medium in which they act. 
This variation is rapid at first, but then slackens and after a few 
years practically ceases. Thus a sample prepared in 1910 showed 
greatest activity in a medium slightly alkaline to phenolphthalein, 
but on keeping until 1914 it gave its maximum activity in a medium 
slightly acid to this indicator, and very little change was noticeable 
when it was further examined in 1920. W. G. 


The Specific Action of the Urease of Canavalia. D. H. 
WesTER (Rec. trav. chim., 1921, 40, 320—322).—The urease obtained 
from Canavalia beans was specific in its action and did not decom- 
pose the substituted carbamides examined. W. G. 


Action of Cyanogen Bromide on Triphenylphosphine. 
WILHELM StertnkopF and Kurt BucuHEr (Ber., 1921, 54, [B], 1024 
—1035).—It has been shown previously that tertiary arsines com- 
bine with cyanogen bromide in the complete absence of moisture to 
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form arsinebromocyanides which are hydrolysed to hydroxybromides 
with extraordinary readiness (this vol., i, 404, 471) but differ from 
the bromocyanides of tertiary amines in requiring a higher tempera- 
ture for the elimination of alkyl bromide. The present communica. 
tion deals with the intermediate phosphorus compounds, tripheny]- 
phosphine being used, since it is less readily autoxidisable than the 
trialkylphosphines. 

Triphenylphosphine bromocyanide, CN-PPh,Br, is obtained as a 
snow-white, amorphous substance when molecular quantities of the 
components are mixed in the presence of perfectly dry light petrol. 
eum (the apparatus is described and figured in the original). It 
is extremely sensitive to moisture and the ratio, CN : P: Br, could 
only be determined in the product containing the solvent. The 
negative radicles are very readily replaced by the hydroxyl group 
(the cyanogen residue most readily as with the arsinebromo. 
cyanides), so that triphenylphosphine dihydroxide is ultimately 
obtained quantitatively. With an insufficient quantity of water 
partial hydrolysis takes place; but, whereas with the arsenic com- 
pounds the hydroxybromides only could be obtained, in the present 
instance a number of intermediate compounds could be isolated or 
identified, their formation depending on the mode of performing 
the reaction. When cyanogen bromide which has been distilled 
over calcium chloride (instead of over sodium as in the previous 
experiment) and triphenylphosphine are brought together in ether 
which has been dried in the usual manner, a mixture of varying 
proportions of soluble triethylphosphine oxide and insoluble basic 
triphenylphosphine hydroxybromide, PPh,(OH),,PPh,Br-OH, is pro- 
duced; the latter has m. p. 141-5°, and is the sole intermediate 
product which is stable towards air and non-hygroscopic. If the 
reaction is performed by distilling the cyanogen bromide directly 
over sodium into triethylphosphine dissolved in ether which has 
been dried as well as possible, it is occasionally possible to produce, 
although not to isolate, the bromocyanide; generally, however, 
anhydrotri phenyl phos phineoxybromide, O(PPh,Br),, m. p. about 
140—150°, is obtained, the constitution of which is deduced from 
the observations that hydrocyanic acid is liberated during its forma- 
tion and that it decomposes when heated in a vacuum with formation 
of triphenylphosphine and diphenylphosphinic acid, 
PPh,Br-O-PPh,Br —> PPh,+C,H,Br+PPh-OBr —> PPh,O-OH. 

When attempts are made to distil the ether in the above experi- 
ments in which triphenylphosphine bromocyanide is produced, 
the evolution of small amounts of hydrogen cyanide and considerable 
quantities of cyanogen is observed; the residue consists of hexa- 
phenyldiphosphonium bromide, which, when heated further in a 
vacuum, passes into triphenylphosphine and its dibromide. The 
elimination of cyanogen is more easily observed when triphenyl- 
phosphine and cyanogen bromide are mixed in the absence of a 
solvent; the mixture becomes liquid and cyanogen is freely 
evolved; the action of water on the residue leads to the formation 
of viscous masses which do not contain triphenylphosphine oxide. 

H. 
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Organic Compounds of Arsenic. III. The Action of 
Cyanogen Bromide on Phenyleyclopentamethylenearsine. 
WILHELM Strermskopr and ArtuR Wo.tFram (Ber., 1921, 54, 
(B], 848—857)—The action of phenyleyclopentamethylenearsine 
(Griittner and Wiernik, A., 1916, i, 92) on cyanogen bromide 
resembles that of triethylarsine. The primary additive product is 
hydrolysed with unusual ease, yielding phenylcyclopentamethylene- 
arsine hydroxybromide, CH <hr or? > AsPhBr-OH, small prisms, 

2°, 
m. p. 162-5°, the constitution of which follows from its identity with 


the product derived from phenyleyclopentamethylenearsine di- 
bromide. In the complete absence of moisture, however, it is 
possible to isolate phenylcyclopentamethylenearsine bromocyanide, as 
a voluminous, stable, crystalline substance, m. p. 107°. When 
heated somewhat above its melting point, it gives a yellowish-brown 
oil which is converted by bromine into cyanogen bromide and a 
liquid which yields its arsenic in ionised form when treated with 
alkali; the undissolved portion appears to consist of «e-dibromo- 
propane. The course of the change is probably represented by 
the scheme: C;AsH,)PhBr-CN _", —C;AsH,)PhBr,+BrCN -> 
Br-(CH,];*Br+-AsPhBr, _""*, AsPhBr, —> PhBr+AsBr,. If it is 
distilled under diminished pressure, a number of products are 
obtained which could not be separated completely by reason of the 
small amount of available material; phenylcyclopentamethylene- 
arsine is certainly regenerated and its dibromide is in all probability 
also produced. The cyano-group is eliminated as cyanogen and 
hydrogen cyanide, the latter being possibly due to inevitable, 
minimal traces of moisture. The absence of any evidence of ring 
fission is striking when compared with the behaviour of N-pheny]- 
piperidine. H. W. 


Some Derivatives of Phenoxarsine. W. LreE Lewis, C. D. 
Lowry, and F. H. Bercerm (J. Amer. Chem. Soc., 1921, 43, 890— 
896).—A comparison of diphenylchloroarsine with the three con- 
densation products of arsenic chloride with diphenylamine, diphenyl 
ether, and phenyl-«-naphthylamine respectively shows marked 
differences in physical, chemical, and physiological properties. The 
first named, m. p. 37—38°, b. p. 333°, is irritant and toxic. 
6-Chlorophenarsazine, m. p. 193°, is still more irritant and toxic, 
but 6-chlorophenoxarsine, m. p. 124°, and chlorophenyl-«-naphth- 
arsazine, m. p. 228°, are less irritant to the skin and mucous mem- 
branes. 

A number of derivatives have been prepared from 6-chloro- 
phenoxarsine as follows. When dissolved in methyl alcohol and 
poured into a solution of potassium iodide in the same solvent, 
6-chlorophenoxarsine yields 6-iodophenoxarsine, m. p. 144°. 6- 
Bromophenoxarsine, m. p. 128°, and 6-thiocyanophenoxarsine, m. p. 
129°, are similarly prepared. By the addition of alkalis or sodium 
methoxide to an alcoholic solution of 6-chlorophenoxarsine, 6-phenox- 
arsine oxide, m, p, 182°, is obtained. 6-Phenoxarsine sulphide, 
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m. p. 161°, is prepared by passing hydrogen sulphide into an alcoholic 
solution of the chloro-compound. By the gradual addition of 
phosphorous acid to a boiling alcoholic solution of 6-phenoxarsine 
oxide, phenoxycacodyl (6 : 6-bisphenoxarsine), O(C,H,),As-As(C,H,),0, 
m. p. 159°, is obtained. When 6-chlorophenoxarsine is oxidised by 
bromine in aqueous suspension or by hydrogen peroxide in glacial 
acetic acid, the product is phenoxarsinic acid, O(C,H,).AsO-OH, 
m. p. 219°, giving a sodium salt. By Grignard’s reaction, 6-chloro- 
phenoxarsine may be converted into 6-ethylphenoxarsine, m. p. 
218°, which gives a diethylphenoxarsonium iodide. W. 


cycloHexane Compounds of Mercury. Marc TiIFFENgEAv 
and E. GannaGh (Bull. Sci. Pharmacol., 1921, 28, 7—14; from 
Chem. Zentr., 1921, i, 766).—cycloHexane compounds of mercury 
are prepared by the action of sodium amalgam on bromine deriv- 
atives of cyclohexane. Mercury dicyclohexyl, Hg(C,H,,)., prepared 
by the action of sodium amalgam on cyclohexyl bromide in ethyl 
acetate solution, forms white needles of a slight camphor-like odour, 
m. p. 139°, and can be sublimed in small quantities in a vacuum; 
with mercuric bromide or iodide it gives mercury bromo- and iodo- 
cyclohexyl respectively. Mercury cyclohexyl chloride, C,H,,*HgCl, 
prepared from mercury dicyclohexyl and arsenic chloride or Penzoyl 
chloride, crystallises in white needles, m. p. 159°, stable at ordinary 
temperatures; the bromide, CsH,,-HgBr, prepared by the action 
of sodium amalgam on cyclohexyl bromide and mercury dicyclohexy], 
forms white spangles, m. p. 141°; the iodide, C,H,,Hgl, light 
yellow spangles, m. p. 142°; the hydroxide, C,H, ,*Hg-OH, is prepared 
from the haloids by the action of silver oxide; it is a strong base, 
decomposing on warming; the cyanide, C,H,,-Hg*CN, prepared 
from the hydroxyl derivative, using 10°%, potassium cyanide solu- 
tion, forms white spangles, m. p. 143°. Mercury di-4-methylcyclo- 
hexyl, Hg(CgH, Me), a colourless liquid, D®' 1-459, cannot be dis- 
tilled without decomposition. Mercury 4-methylcyclohexyl chloride, 
C,H, .Me-HgCl, forms spangles, subliming without melting at 163°; 
the bromide has m. p. 142°; the iodide has m. p. 176° (but also 66°); 
the cyanide, m. p. 100°; the hydroxide, C,H,»)Me-Hg-OH, forms 
spangles, m. p. 110° to 115°. G. W. R. 


Organo-metallic Derivatives of Chromium, Tungsten, 
and Iron. GrorGE MACDONALD BENNETT and Eustace EBENEZER 
TurRNER (J. Roy. Soc. New South Wales, 1919, 53, 100—101).— 
Anhydrous chromic chloride reacts with magnesium aryl haloids to 
give compounds which, on decomposition with mineral acids, are 
quantitatively converted into the respective diaryl hydrocarbons 
(T., 1914, 105, 1057). From experiments on the interaction of 
magnesium phenyl bromide and anhydrous ferric chloride it is 
concluded that, with both ferric and chromic chlorides, organo- 
metallic derivatives are formed. The chromium compound is at 
once decomposed by mineral acids, but the iron compound is more 
stable, the major portion remaining in the ethereal solution, from 
which it can be isolated as a green solid which is soluble in benzene 
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and depresses the melting point of diphenyl. With tungsten 
chlorides, Grignard reagents form unstable organo-metallic com- 
pounds which cannot be isolated. E. H. R. 


Physiological Chemistry. 


Blood as a Physico-chemical System. L. J. HENDERSON 
(J. Biol. Chem., 1921, 46, 411—419).—In the respiratory changes 
of blood, six simultaneous variables are involved, viz. the free and 
the combined oxygen of the whole blood, [O,] and [HbO,]; the 
free and combined carbonic acid of the serum, [H,CO,] and [BHCO,] ; 
the hydrogen-ion concentration of the serum, Py, and its chloride 
concentration [BCI]. Any two of these six variables determine the 
whole equilibrium. The author describes the construction of a 
“ nomogram,” in which, by superposition of six systems of graphs, 
six co-ordinates may be read off for any given point, representing 
any given state of equilibrium of defibrinated blood. The nomogram 


4 
thus represents the results for [H], [H,CO,] and [BHCO,] (Hender- 
son, A., 1908, ii, 467), as well as for [O,], [HbO,] and [H,CO,] 
(Barcroft, for instance, A., 1909, ii, 815) and for [H,CO,], [BHCO,] 
and [HbO,] (Christiansen, Douglas, and Haldane, A., 1914, i, 1012), 
and, in addition, it shows the relationships of the seventeen other 
combinations, in which the six variables can be taken, three at a 
time. The paper should have considerable didactic value. G. B. 


Blood Sugar Regulation and the Origin of the Hyper- 
glycemias. I. Glycogen Formation and Glycogenolysis. 
II. Conditions of Action of Liver Diastases. III. Theory. 
Emar Lanorevpt (J. Biol. Chem., 1921, 46, 381—390, 391—402, 
403—409).—I. A review of the problem, from Bernard onwards; 
some of the later work leads to the supposition that glycogenolysis 
is favoured by acidity of the liver cells. II. In accordance with 
this, the author finds experimentally, in vitro, that the optimum 
for liver diastase in the presence of phosphate anions is at P,, 62, 
and with chlorine ions 6°8. When adrenaline is added, it is shifted 
to P,, 7°73. Thyroiodine alone has no influence, but in the presence 
of adrenaline (even 1 : 5,000,000) it causes increased glycogenolysis. 
III. The theory is illustrated by means of a diagram. The acidic 
optimum for liver diastase is a safety arrangement, securing a slow 
constant output of sugar and a fixed concentration of 0°09—0°1% 
in the blood. Part of the sugar is burnt, part stored in the muscles, 
the rest is recondensed to glycogen in the liver. The glycogen 
synthesis in the liver depends on the pancreatic hormone, and if 
the latter is inadequate, chronic hyperglycemia and diabetes result. 
A different type of hyperglycemia arises from increased breakdown 
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of glycogen in the liver owing to acidity or to a change in the 
optimum Py, (adrenaline). This type is transitory. G. B. 


Relationship between Cholesterol and Cholesterol Esters 
in the Blood during their Absorption. Artuur Knupson 
(J. Biol. Chem., 1921, 45, 255—262).—A series of experiments on 
dogs shows that during the absorption of cholesterol and cholesterol 
esters the amount of cholesterol in the blood increases considerably, 


but that the amount of esters does not appreciably change. 
J.C. D. 


Distribution of Carbon Dioxide between Cells and Plasma. 
L. W. Situ, J. H. Means, and M. N. Woopwe tt (J. Biol. Chem.., 
1921, 45, 245—253).—As the blood passes from the arterial to 
the venous side of the circulation in normal man its cells gain 
from 4—11 vol. % of carbon dioxide. At the same time, the 
corresponding gain in the plasma is only 0 to 1°8 vol. %. It is 
concluded that the carbon dioxide is transported mainly by the 
cells. J. C. D. 


Permeability of the Red Corpuscles for Amino-acids. 
Sxvuzo Kozawa and Nosu Miyamoto (Biochem. J., 1921, 15, 167— 
170).—On the addition of isotonic solutions of glycine and histidine 
to whole blood, the amino-acid nitrogen of the corpuscles (estimated 
by van Slyke’s method) shows a large increase. 

This result was obtained with the blood of the ox, goat, and man, 
and confirms the result previously found by Costantino (A., 1913, 
i, 1259) for ox blood. C. R. H. 


Nephelometric Estimation of Quinine in Blood. Hvcu 
Witu1am Acton and Haroitp Kine (Biochem. J., 1921, 15, 53— 
59).—The method of Ramsden and Lipkin (A., 1918, ii, 251: 1919, 
i, 106) is criticised. It is impossible to recover the whole of quinine 
from blood, but with elaborate care as regards manipulation and 
purity of reagents a fairly constant proportion (70—80%) may be 
recovered and estimated. In this way it is found that serum con- 
tains about as much quinine as an equal volume of corpuscles, 
in opposition to the conclusion of Morgenroth, that it is preferentially 
fixed on the corpuscles; hence the latter’s theory of the action of 
quinine in malaria is unfounded. One hour after taking 1 gram of 
quinine by the mouth, the blood of one of the authors contained 
33 mg., or 3°3%, of the dose taken. This is a concentration of 1 in 
150,000 or 20 millions of quinine molecules per blood corpuscle. 
In the following hours the concentration fell somewhat. 4G. B. 


Calcium Metabolism. W. P. WHEELER (New York Agric. 
Expt. Sta., Bull. 468, 1919).—Experiments with common fowls and 
ducks showed that magnesium does not replace calcium in the bones 
from which it is withdrawn for shell material, but when strontium 
salts are fed with rations of low calcium content, strontium replaces 
calcium in the bones of the mature birds. W.F. 8. 
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e Formation [in the Organism]. H. Sraus (Helv. 
Chim. Acta, 1921, 4, 281—287).—In order to obtain information 
regarding carbohydrate metabolism, the author makes use of the 
“blood sugar curve,” obtained by determining the percentages of 
sugar in the blood at frequent intervals and plotting the results as 
ordinates against times as abscisse. It is found that ingestion of 
carbohydrate is followed by enhanced assimilation of dextrose, 
whereas, if carbohydrate food is stopped for some time, the capacity 
for assimilating dextrose is depressed. These results, which are re- 
garded as due to sufficiency or lack of what are named “ assimilation 
enzymes,” are discussed in their relation to the formation of enzymes 
in the human organism. =. a 


Comparative Metabolism of Proteins of Unlike Com- 
position. Wartrer G. Karr [with Epwarp Totsror] (J. Biol. 
Chem., 1921, 45, 289—295).—As far as is indicated by the urinary 
nitrogenous end-products, the metabolism of two proteins, caseinogen 
and wheat gluten, widely different in their chemical composition, is 
essentially the same. In experiment with yeast as a sole source of 
protein 80%, of the nitrogen was assimilated, but no abnormality 
of the partition of urinary nitrogen was observed. J.C. D. 


Effects of Heat and Aeration on Vitamin-A. FREDERICK 
GOWLAND Hopkins (Biochem. J., 1920, 14, 725—733).—No appreci- 
able difference was observed in the amount of vitamin-A in 
samples of ground-nut oil and palm kernel oil before and after the 
usual refining processes. ‘The amount present in all cases was very 
small. The vitamin-A displays marked resistance to heat alone at 
temperatures up to 120°, but is readily destroyed when heated with 
simultaneous aeration. ‘This vitamin appears to be a substance 
prone to oxidation with resulting inactivation. J.C. D. 


Vitamin-A. VI. Effect of Heat and Oxygen on the Nutri- 
tive Value of Butter. Jack Cecit DRuMMoND and KATHARINE 
Hore Cowarp (Biochem. J., 1920, 14, 734—739).—Destruction of 
vitamin-A in butter occurs on heating in the presence of air. It is 
therefore probable that the loss is due to changes of an oxidative 
nature. The destruction is rapid at high temperatures, but may also 
occur with readiness at temperatures as low as 37°, if contact with 
air or oxygen is extensive (see preceding abstract). J.C. D. 


The Action of Ozone on Vitamin-A in Fats. SyYLvesTeR 
Sotomon Zitva (Biochem. J., 1920, 14, 740—741).—Exposure of 
butter or cod-liver oil to ozone rapidly destroys the vitamin present. 
This confirms the destruction by air or oxygen reported by Hopkins 
and Drummond and Coward (see preceding abstracts). J.C. D. 


Accessory Food Factors. I. Special Nutrition Values of 
Different Fats. Hans Aron and RicHarp GRALKA (Biochem. 
Zeitsch., 1921, 115, 188—203).—Feeding experiments on rats are 
described which confirm the presence of vitamin-A in cod-liver oil, 
butter, and egg-yolk and its absence in margarine. E.8 
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Dielectric Constants of Biochemical Substances. Rupo.r 
KELLER (Biochem. Zeitsch., 1921, 115, 134—158).—A vigorous 
criticism of the too extensive application of the ionic theory to 
biology and colloid chemistry. Statical electricity has been 
neglected, although it is quite as important to biology as galvanic. 
Almost all technical insulators are of animal or vegetable origin and 
more attention should be paid to the dielectric constant of bio- 
logically important substances. The dependence of the sign of the 
electric charge on the dielectric constant of substance and medium, 
discovered by Coehn, is of prime importance to biology. Protein 
molecules and others of similar size scarcely ever react chemically, 
but chiefly form compounds through their electrostatic surface 
charge. The only experimental material contained in this paper is 
a table of the dielectric constants of eighteen substances. G. B. 


Lecithin. IV. Lecithin of the Brain. P. A. LEVENE and 
Ipa P. Rotr (J. Biol. Chem., 1921, 46, 353—365).—The ethereal 
extract of 200 ox brains yielded 400 grams of crude lecithin ; part of 
the cerebrosides was precipitated by dissolving the sample in glacial 
acetic acid, and addition of 10 volumes of 95% alcohol threw 
down kephalin from the filtrate. The final separation from 
kephalin is effected with cadmium chloride, and on reduction 
crystalline hydrolecithin is obtained. A pure product is more 
easily got from the acetone extract of brain. 

The lecithin of brain seems to be very similar to that of egg yolk 
(this vol., i, 382) and contains palmitic, stearic, and oleic acids. 

G. B. 


Pentose Mononucleotides of the Pancreas of the Dogfish 
(Squalus Sucklii), C. Berketey (J. Biol. Chem., 1921, 485, 
263—275).—The 6-nucleoprotein of the pancreas of the dogfish 
contains both adenine and guanine in pentose mononucleotide 
combination. This 8-nucleoprotein is readily broken down to its 
constituent mononucleotides and protein by the action of cold 1% 
sodium hydroxide. 

The mononucleotides thus obtained are not precipitated from 
either neutral or acetic acid solution. The guanine mononucleotide 
differs in this respect from the guanylic acid previously isolated from 
mammalian material. J.C. D. 


Rigor Mortis in Smooth Muscle and a Chemical Analysis 
of Fibromyoma Tissue. Epwin F. Hirscu (J. Biol. Chem., 
1921, 45, 297—306).—The post-operative rigor of smooth 
muscle is manifested by changes similar to those known in skeletal 
muscle as rigor mortis. The increase in acidity is accompanied by 
a decrease in reducing carbohydrates and of alkaline reserve. <A 
chemical analysis of fibromyoma tissue is given. J.C. D. 


Bromine Normally Present in Animal Tissues. A. DAMIENS 
(Bull. Soc. Chim. Biol., 1921, 3, 95—104).—The estimations were 
made by Denigés’s colorimetric method (A., 1912, ii, 1208). A 
scheme for the separation and estimation of chlorine, bromine, and 
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iodine is given. All normal organs contain bromine; the amount 
in the human lung is about 0°30 mg. per 100 grams. That of 
chlorine is about 260 mg. and the ratio Br : Cl=0°00140 obtained 
does not vary greatly in a large number of other human and animal 
organs. In dogs poisoned with benzyl bromide, bromoacetone, 
etc., the amount in the organs rises to 1 or even 2 mg. per 100 
grams as compared with 0°40 mg. normally present, and the method 
has been applied in human toxicology to ascertain whether death was 
due to a brominated substance... In such cases the highest Br : Cl 
ratio observed was 0°00386. G. B. 


Constituents of the Japanese Common Earth-worm. YOsHI- 
HARU MuRAYAMA and SHingir6 Aoyama (J. Pharm. Soc. Japan, 
1921, 221—240).—Dried earth-worm (Lumbricus spenceri), now 
used as an antipyretic in Japan, was finely powdered and extracted 
with cold ether. The syrup (2°3%) left on evaporation contained 
free acids, esters, and 31:2°% of unsaponifiable matter. The acids, 
both free and as esters, were stearic and palmitic acids, together 
with a mixture of highly unsaturated fatty acids, from which bromine 
compounds containing 62°67%, 63°7%, and 65°13% of bromine 
were prepared. The unsaponifiable matter on hydrolysis with 
alcoholic potassium hydroxide yielded cholesterol. The residue 
contained a lipoid (P 3°96%), and a mixture of amino-acids, from 
which leucine and valine were isolated. From another sample 
tyrosine was isolated, and its presence was also proved in the warm 
water extract from the fresh earth-worm. K. K. 


Vitamin Content of Milk. Freprrick GowLanp HopPkKINs 
(Biochem. J., 1920, 14, 721—724).—Confirmation is given of the 
author’s original observations regarding the minute supplement of 
milk necessary to make good the vitamin deficiency of an artificial 
diet of pure proteins, carbohydrates, fats, and salts (J. Physiol., 
1912, 44, 425). The possibility of there being a seasonal variation 
in the vitamin content of milk, or of the growth energy of the test 
animals must be borne in mind. J.C. D. 


Presence in Urine of Nitrogen Not Determined by the 
Kjeldahl Method. W. Mesrrezat and (MLLE) MartTHEe Pau 
JANET (Bull. Soc. Chim. Biol., 1921, 3, 88—94)—The Dumas 
method indicates a somewhat larger amount than the Kjeldahl- 
Foerster method (6-2—9-7% in the urine after purgation, 1-5— 
4-9% in more normal urines). This may be due to the presence 
of pyridine or pyrazole nuclei (compare Dakin and Dudley, A., 
1914, ii, 381). G. B. 


A Human Enterolith containing Choleic Acid. Henry 
Srantey Raper (Biochem. J., 1921, 15, 49—52).—A “stone”’ 
from the jejunum, removed in a case of intestinal obstruction, 
weighed 6-8 grams and contained fatty acids 10-85%, neutral fat 
and unsaponifiable substances 5-52%, unconjugated bile acids 
(almost wholly choleic acid) 72-5°/, food residues 8-4%, a 
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Glyoxalase in Avian Beriberi. GrorcE MARSHALL FINDLAy 
(Biochem. J., 1921, 15, 104—106).—Confirmation of the results of 
Dutcher (A., 1918, i, 561) that the glyoxalase content of the liver 
in pigeons with beriberi is less than that in control pigeons, or in 
pigeons cured by administration of vitamin-B. The vitamin does 
not act as a co-enzyme of glyoxalase. G. B. 


Narcotic Action of Light Petroleum (Pentane, Hexane, 
Heptane, Octane). HrrRMANN FiiHNER (Biochem. Zeitsch., 1921, 
115, 235—261).—In contradistinction to ether and chloroform, 
the above hydrocarbons when inhaled (by mice and rats) often 
cause great excitement and they soon affect the respiration ad- 
versely; benzene is an even more powerful excitant. In equi- 
molecular concentration, benzene is a somewhat less powerful 
anesthetic than chloroform; ether has only one-quarter of its 
activity. Hexane and ether are about equally powerful; so are 
heptane and benzene, octane and chloroform. In the series pentane 
to octane each member is about three times as active as its lower 
homologue and is about one-third as soluble in water. G. B. 


Physiological Action of Oxalates, Citrates, and Tartrates. 
SHOHEI Hara (Acta Schol. Med. Univ. Imperial Kioto, 1919, 3, 
213—232. See also A., 1910, ii, 434; A., 1911, ii, 1016; A., 1914, 
i, 1189).—The sodium salts of oxalic, citric, and tartaric acids 
exert a specific action in addition to their precipitation of calcium, 
since their toxicity is not in the ratio of their ability to precipitate 
calcium salts. Neither is the detoxicating action of calcium chloride 
measurable by the solubility of the calcium salts formed. The 
.power of these acids to intensify the action of magnesium corre- 
sponds with their power to precipitate calcium, and is probably 
due to a change produced by them in the equilibrium between the 
ions of calcium and those of magnesium. 


CHEMICAL ABSTRACTS. 


The Behaviour of Formaldehyde in the Animal Body. 
E. SaLKkowsk1 (Biochem. Zeitsch., 1921, 115, 159—167).—Experi- 
ments described show that the rapid disappearance of formalde- 
hyde from the blood after intravenous injection is due neither to 
combination with blood-proteins nor to the action of alkali in the 
blood. It is therefore concluded that it is absorbed by the organs, 
in the cells of which it is slowly oxidised. 

Incidentally it is shown that formaldehyde will not distil from 
aqueous solutions containing 1% of sodium carbonate, but it 
passes over on acidification. Further, by boiling aqueous form- 
aldehyde solutions containing 0-5°/, or 0-25°% of sodium carbonate 
for two hours, a portion is converted into formose. E. 8. 


Natural Immunity of the Rabbit to Atropine. H. C. van 
DER HEypDE (Arch. Neéerl. physiol., 1921, 5, 380—433).—Atropine 
is first bound physically by the serum of rabbits, cats, etc., is then 
rendered physiologically inert, and destroyed chemically. Organ 
press juices of the rabbit destroy atropine much more rapidly than 
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do those of the cat; on this the natural (cellular) immunity of the 
rabbit seems to depend. The substance destroying atropine is 
probably formed by the leucocytes. The method of analysis 
employed was precipitation by Mayer's reagent. G. B. 


ften § Chemistry of Vegetable Physiology and Agriculture. 


rful Influence of Uranium Salts on a Nitrogen-fixing Organism. 
its BE. Kayser (Compt. rend., 1921, 172, 1133—1134).—The influence 

are of uranium salts on Azotobacter agile depends on the nature of 
ane § the salt used, its concentration, and the colour of the containing 
wer # vessel. Uranium acetate gave an increased fixation of nitrogen 
. and better utilisation of either mannitol or dextrose with cultures 
= in colourless glass, but not in yellow glass, but uranium phosphate 
* 9 showed a diminution in fixation and poorer utilisation of mannitol 


Po with cultures either in colourless or yellow glass. W. G. 
ids Microchemistry of Micro-organisms. I. Biochemistry of 


m, § Bacillus mesentericus vulgatus. W. GRiMMER and B. WIE- 
ate MANN (Forsch. Geb. Milchwirt., 1921, 1, 2—18; from Chem. Zentr., 
de § 1921, i, 775)—Bacillus mesentericus vulgatus contains a proteolytic 
he § enzyme which in a very weak acid medium hydrolyses casein to 
re- §f its simplest constituents. The following products were identified : 
ly alanine, valine, leucine, tyrosine, aspartic acid, glutamic acid, 
he § proline, arginine, lysine, histidine, tryptophan, and perhaps phenyl- 
alanine. In the presence of lactose, proteolysis is not so complete 
and the following products were identified : putrescine, cadaverine, 
tryptamine, tyrosol, and ammonia. G. W. R. 


The Cycloclastic Power of Bacteria. II. A Quantitative 
Study of the Aerobic Decomposition of Tryptophan and 
0 Tyrosine by Bacteria. Haroip Raistrick and ANNE BARBARA 
CuaRK (Biochem. J., 1921, 15, 76—82).—The previous work of 


;, Raistrick (A., 1920, i, 348) on the bacterial decomposition of hist- 

idine is extended to tryptophan and tyrosine. Experiments were 
1 conducted both in the presence and absence of glycerol, and the 
t fate of the amino-acids was followed by estimation of the distri- 
, bution of the nitrogen in the medium, with the addition (in the 
case of tyrosine) of estimation of phenolic groups. 


The indole nucleus of tryptophan is ruptured by all organisms 
tried except B. proteus vulgaris ; in all cases the phenolic group 
of tyrosine disappears, but the question of the rupture of the benzene 
nucleus is left open. 

! In all cases the addition of glycerol is accompanied by a small 
formation of ammonia and a large proportion of synthesised nitrogen ; 
the reverse is found in the absence of glycerol. In view of this 
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observation an explanation is suggested of the so-called “ protein. 
sparing ” action of carbohydrates. C. R. H. 


The Cultivation of Yeast in Solutions of Purified Nutrients. 
MarcGaAreET B. MacDonatp and E. V. McCotium (J. Biol. Chem., 
1921, 45, 307—311).—Yeast has been grown in nutrient solutions 
containing no possible source of the vitamin-6 to such an extent 
as to make the authors question whether this substance is necessary 
for the growth of the organism. If it is necessary the yeast synthe. 
sises its own supplies. J.C. D. 


Carboligase: A Ferment Linking Carbon Chains. Cari 
NevuBEeRG and Junius Hirscu (Biochem. Zeitisch., 1921, 115, 
282—-310).—A re-investigation of the phytochemical reduction of 
benzaldehyde by yeast (A., 1914, i, 785) in the light of the recent 
theory of alcoholic fermentation (A., 1920, i, 124) showed that 
in addition to benzyl alcohol a hydroxy-ketone of the constitution 
OH-CHMe-COPh or OH-CHPh:COMe (the former being regarded 
as the more probable) was formed. The free compound was ob- 
tained in a crude state, but could not be purified. It was char- 
acterised by means of the semicarbazone, thiosemicarbazone, and 
p-nitrophenylosazone, which were identical with the compounds 
obtained by v. Auwers (A., 1918, i, 18) from «-bromopropiophenone. 
The phenylhydrazone, m. p. 96°, was also prepared as well as a 
crystalline bisulphite compound. 

The compound is formed during the fermentation of sucrose 
or dextrose by either top-yeast or bottom-yeast in the presence of 
benzaldehyde. Maceration juice is equally effective, but the pro- 
duct in this case is optically inactive, that obtained by using living 
yeast being levorotatory. 

The reaction is regarded as being a condensation of the benzoin 
type between one molecule each of benzaldehyde and acetaldehyde, 
the latter being produced as an intermediate product of fermen- 
tation. Further, the effective substitution of maceration juice for 
the living yeast indicates that the condensation is produced under 
the influence of an enzyme contained in yeast. To this enzyme 
the name Carboligase is given. It is the first example of an enzyme 
which links together carbon atoms. 

Attempts to bring about the direct condensation of the two 
aldehydes by the action of yeast were unsuccessful, but by re- 
placing the acetaldehyde by pyruvic acid, its parent in alcoholic 
fermentation, the above hydroxy-ketone was again produced. 
Hence it follows that, unless the nascent acetaldehyde produced by 
decarboxylation of pyruvic acid is specially active, it is the latter 
substance which condenses with the benzaldehyde, the resulting 
compound being subsequently decarboxylated. E. S. 


Effect of Acetaldehyde and Methylene-blue on the Fermen- 
tation of Dextrose and Levulose by Yeast-juice and Zymin 
in Presence of Phosphate and Arsenate. ArrHuR HARDEN 
and Francis Ropert Hentey (Biochem. J., 1921, 15, 175—185).— 
An extension to levulose of previous work on dextrose (A., 1920, 
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i, 914). Acetaldehyde diminishes the time required by a levulose 
and phosphate mixture to attain its maximum rate of fermentation 
in the presence of yeast-juice or zymin, but the maximum rate 
obtainable is not substantially increased. In the presence of 
acetaldehyde, levulose is fermented more rapidly than dextrose. 
Acetaldehyde is fifty times as effective as levulose in accelerating 
the fermentation of a dextrose—phosphate mixture. Methylene-blue 
behaves like acetaldehyde. Arsenate does not affect the accelera- 
tion by acetaldehyde in the presence of phosphate and yeast-juice, 
but causes a considerable acceleration with zymin, particularly in 
the case of dextrose. G. B. 


Researches on Fermentation. VII. The Influence of 
Additions (Toluene, Chloroform, Thymol, and also of 
Neutral Salts) on the Fermentative Decomposition of Di- 
peptides by Yeast Extract. Emm ABDERHALDEN and ANDOR 
Fopor (Fermentforsch., 1920—1, 4, 191—208).—Experiments were 
carried out on the fermentation of glycyl-l-leucine by yeast extract, 
the course of the reaction being followed at intervals of ten minutes 
by the formaldehyde titration method. The addition of toluene, 
chloroform, and thymol had no effect on the fermentation, which 
is explained by the fact that these compounds have no influence 
on the colloid state of the yeast enzymes. The addition of small 
amounts of sodium chloride caused a little retardation in the 
reaction, which was increased by increasing the amount of salt 
added. Whether the yeast extract were fresh or old made little 
material difference. With additions of potassium chloride, bromide, 
nitrate, and sulphate, there was a slight acceleration of the reaction 
during the first time interval, followed by a slight retardation and 
then a rapid stopping. This result was given by a concentration 
of a two-thirds equivalent of each salt per litre; with higher con- 
centrations, the stopping came at an earlier stage. Potassium 
iodide and thiocyanate produced at once a great diminution in the 
reaction. The influence of the salt added is of a complex nature 
and depends on the change produced in the electric charge of the 
solution and on the change of state of the colloids produced thereby. 
The addition of the neutral salt has the effect of displacing the 
hydrogen-ion concentration towards the acid side. J. H. J. 


Influence of Sodium Chloride on the Development of 
Sterigmatocystis nigra (Aspergillus niger). Marin MOLLIARD 
(Compt. rend., 1921, 172, 1118—1120).—At a concentration of 
0:25—0-75°%, sodium chloride has practically no effect on the rate 
of development of Aspergillus niger, but at concentrations above 
this the velocity of development, the total weight of mycelium, 
and the ratio of mycelium produced to sugar utilised diminish as 
the concentration of the sodium chloride increases, until at a con- 
centration of 12° development ceases. Further, with concentra- 
tions of ‘sodium chloride above 3% there is no formation of conidia, 
but this action is secondary and due to the accumulation of nitric 
acid from the ammonium nitrate. W. G. 


i. 482 ABSTRACTS OF CHEMICAL PAPERS, 


Effect of Zinc and Iron compared with that of Uranium 
and Cobalt on the Growth of Aspergillus. R. A. STEINBERG 
(Bot. Gaz., 1920, 70, 465—468).—The observation of Raulin (Ann, 
Sci. nat. bot., 1869, [v], 11, 93) and of Javillier (Thesis, Paris, 1908; 
see also A., 1908, ii, 124 and 317) that iron and zinc are essential 
for the growth of Aspergillus niger is confirmed. (Further, see 
A., 1911, ii, 421, 644; A., 1912, ii, 192, 377, 861; A., 1913, i, 686, 
692, 1423: A., 1914, i, 238, 239, 787; A., 1916, i, 237 ; A, 1920, 
i, 267.) CHEMICAL ABSTRACTS, 


Enzyme Formation by Penicillium glaucum. H. von 
EuLER (Fermentforsch., 1920—1, 4, 242—257).—Experiments were 
made on the inversion of different sugar solutions by Penicillium 
glaucum. The conditions of the experiments as to percentage of 
sugar, age, and state of fructification of the fungus, and tempera- 
ture were varied. The saccharase content of the fungus as evidenced 
by the inversion produced was calculated from the formula, Inver- 
sion Capacity = Inversion Constant x weight of sugar /weight of 
dry substance of fungus. It was found that the inversion capacity 
was highest on the fourth day of growth and at a temperature 
under 16°. The conidia of the fungus had only a third of the 
inversion capacity of the mycelium. The highest inversion capacity 
was exhibited in solutions of cane-sugar and galactose. The general 
conclusion was that Penicilliwm glaucum contains but a tenth of 
the saccharase content of bottom yeast and a sixth of that of top 
yeast. J. H. J. 


Nitrogenous Metabolism of the Higher Plants. I. Iso- 
lation of Proteins from Leaves. ALBERT CHARLES CHIBNALL 
and SAMUEL BARNETT ScHRYVER (Biochem. J., 1921, 15, 60—75).— 
Green leaves are extracted with water saturated with ether; on 
warming the —— solution to 40°, a colloidal precipitate 
containing 10°, N is deposited consisting of crude protein; methods 
of partial purification are described. G. B. 


Relation of Potassium to the Growth of Plants. T. 0. 
Smitru and O. BurierR (Ann. of Bot., 1921, 138, 189—225).—The 
authors have studied the relation of potassium to plant growth, 
using buckwheat, wheat, and maize. Growth was investigated 
both in water and in sand cultures, using nutritive solutions with 
and without potassium salts. 

The reserve supply of potassium in the seed is insufficient to 
maintain normal growth beyond a short period. The symptoms 
of potash starvation are dwarfing of the axis and progressive death 
of the foliage. The absorption of potassium relative to the amount 
of dry matter formed is greater in normally nourished plants than 
in plants suffering from potassium starvation. The relation between 
the potassium contents of the dry matter of tops and roots is 
unaffected by the presence or absence of potassium in the nutritive 
medium. 

When potassium is added to plants growing without this element, 
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recovery occurs the more slowly the longer it is withheld. There 
is no evidence for a specific effect of potassium on carbohydrate 
synthesis and translocation. G. W. R. 


Influence of certain Organic Compounds on the Develop- 
ment of Plants. V. G. CramiciAn and C. RAvenna (Alli R. 
Accad. Lincei, 1921, [v], 30, i, 3—7. Compare A., 1920, i, 408).— 
Although to a less extent than isoamylamine, butylamine causes 
albinism in the leaves of plants. Experiments made with quinoline 
and tetrahydroquinoline, phthalic and tetrahydrophthalic acids, 
and cymene and limonene show that in each case the hydrogenated 
compound is the more toxic. «-Naphthylamine is more poisonous 
than aniline, and also quinoline and isoquinoline more so than 
pyridine ; hence, bases with condensed nuclei appear to be more highly 
toxic than those with simple nuclei. The influence of the length of 
the carbon-atom chain (loc. cit.) is not confirmed by the results of 
experiments with formic, acetic, propionic, butyric, valeric, iso- 
valeric, hexoic, lauric, and palmitic acids. 

Investigation of the resistance to oxidation by bean and maize 
plants and by pulped spinach leaves exhibited by catechol and 
guaiacol, morphine and codeine, theobromine and caffeine, and 
atropine and cocaine shows that the substances which are the 
more injurious to plants are those which are the better able to 
withstand enzymic oxidation. The bearing of this result on the 
problem of the function of alkaloids in plants is discussed. Plants 
need as stimuli certain alkaloids and utilise products of their meta- 
bolism, such as xanthine, but, in order to render these products 
resistant to oxidation or other eliminating agencies, the plants 
convert them into more stable compounds by the introduction 
into their molecules of alkyl or acid radicles. Side-chains may, 
however, fulfil other functions, since they do not in all cases cause 
increased resistance to oxidation. 

That only plants containing a given poison are immune to the 
latter is confirmed by the behaviour of eserine, which is present in 
Physostigma venenosum, but is highly toxic to the ordinary bean 
and to tomato plants. 

Unlike pyrogallol, tannin exerts no poisonous action on various 
plants examined, this result being in agreement with those obtained 
with glucosides and in disagreement with the view of Bernardini 
(Rend. Soc. Chim. Ital., 1913, 5, 278). The action of tannin appears 
to be limited to the production of a deficient development, the 
resulting plants being small but well proportioned. a. ae Be 


The Osmotic Concentration and Electrical Conductivity 
of the Tissue Fluids of Ligneous and Herbaceous Plants. 
J. AntHUR Harris, Ross AIKEN GORTNER, and JOHN V. LAWRENCE 
(J. Physical Chem., 1921, 25, 122—146).—Studies in the Arizona 
deserts, in the Jamaican montane rain forest, and in the mesophytic 
habitats of the north shore of Long Island, have shown that the 
osmotic concentration as measured by the cryoscopic method is 
far higher in the leaf-tissue fluids of ligneous than of herbaceous 
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species, whilst in the case of determinations made in the various 
non-halophytic habitats of the north shore of Long Island the 
electrical conductivity was lower for the expressed juice of leaf-tissues 
of ligneous species than for that of herbaceous forms. The con. 
centration of ionised solutes is lower in ligneous than in herbaceous 
forms, whilst the reverse is true of total solutes. This is believed 
to be a general law. J. R. P. 


Formation of Hydrocyanic Acid in Plants. Paut MEnavL 
(J. Biol. Chem., 1921, 46, 297).—The formation of hydrocyanic 
acid was observed in vitro in sunlight, in a solution containing 
potassium nitrate and formaldehyde, but only if the reaction was 
acid to methyl-orange. It is suggested that hydrocyanic acid may 
thus be formed in plants. G. B. 


The Hydrocyanic Acid Question. V. Treub’s Hypothesis. 
L. RosENTHALER (Schweiz. Apoth.-Zeit., 1920, 58, 137—142; from 
Chem. Zenir., 1921, i, 773—774).—A theoretical discussion of the 
part played by hydrocyanic acid in the process of nitrogen assimi- 
lation. The facts hitherto established are insufficient to prove 
or disprove the hypothesis that hydrocyanic acid is the first recognis- 
able product of nitrogen assimilation and it is probable that the 
role of this compound is not the same in all cases. G. W. R. 


The Hydrocyanic Acid Question. VI. Hydrocyanic Acid 
Content of the Leaves of Cherry Laurel. L. RosENTHALER 
(Schweiz. Apoth.-Zeit., 1921, 59, 10—13, 22—26; from Chem. 
Zentr., 1921, i, 774).—At the period when the leaves are developing, 
the youngest leaves show the highest content of hydrocyanic acid. 
In the later stages of growth the distinction is not so marked. The 
distribution in individual leaves is uniform as a rule, except that, 
particularly in young leaves, the mid-rib is richer in hydrocyanie 
acid than the rest of the leaf. G. W. R. 


Variation of Organic Acids in the Course of Anthocyanic 
Pigmentation. (MLLE) DENISE KonLER (Compt. rend., 1921, 172, 
709—711).—The results of analyses on organs attached to the 
plant appear to be contradictory, but in organs detached from the 
plant there is no apparent correlation between the formation of 
anthocyanin and the content of organic acids in the organs. 

W. G. 


Differentiation of the Yellow Plant Pigments from 
Vitamin-A. Marvyory StTePHEeNson (Biochem. Journ., 1920, 14, 
715—720).—The vitamin-A present in carrots may be prepared 
in the form of an extract made with alcohol and light petroleum. 
The observation of Drummond (A., 1919, i, 362) that carrotin is 
not identical with vitamin-A is confirmed. 

The pigment of butter fat may be removed or destroyed by 
filtration through charcoal without apparently affecting the vitamin 
content. J.C. D. 
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Anthocyanins and Anthocyanidins. IV. Observations on: 
(a) Anthocyanin Colours in Flowers, and (b) the Formation 
of Anthocyanins in Plants. ArtHur Ernest Everest and 
ARCHIBALD JOHN Hatt (Proc. Roy. Soc., 1921, [B], 92, 150—162 
compare Willstitter and Everest, A., 1913, i, 1371; Willstatter oad 
Mallison, 1915, i, 282, 289) —For the most part a reply to Shibata, 
Shibata, and Kasiwagi (A., 1919, i, 166) and a criticism of their 
work. ‘The blue colour of flowers containing anthocyanin may be 
due to the presence of either (1) anthocyanin phenoxides of alkali 
or alkaline-earth metals; or (2) complex anthocyanin—iron salts. 

Further experiments are described in support of the view that, 
in nature, the anthocyanin colouring matters are produced by 
reduction from yellow sap pigments of the flavonol group (compare 
A., 1915, i, 25; 1918, i, 420). W. G. 


Oxydases. The Bach-Chodat System. Ospuiio Ferrn- 
knDEZ (Ann. Fis. Quim., 1921, 19, 109—114).—A discussion, 
mainly theoretical, of the action of peroxydases in plants. It is 
shown that the juices of certain plants which contain an incomplete 
peroxydase system can produce the blue colour with guaiacum in 
the presence of oxybrucine or oxystrychnine. G. W. R. 


Oxidising Enzymes. IV. Distribution among the Higher 
Plants. V. Further Observations on the Oxidising Enzymes 
of Fruits. Murizet WHELDALE OnsLow (Biochem. J., 1921, 15, 
107—112, 113—117).—I. Three-fifths of the orders of Angiosperms 
were examined and 62% contain species with an oxydase. II. Con- 
tinuation on the lines of previous work (A., 1920, i, 920) ; examination 
of a further sixteen common fruits. G. B. 


Action of some Alkaloids on Botrytis cinerea, Pers. Pierre 
Nopkcourt (Compt. rend., 1921, 172, 706—708).—Nicotine and 
atropine do not appear to be injurious to the growth of Botrytis 
cinerea, Pers., on Raulin’s liquid, even at concentrations higher 
than those ever attained in the tissues of tobacco or belladonna 
plants. Quinine exerts an unfavourable influence only at con- 
centrations of the order of 2%. On the other hand, aconitine is 
decidedly injurious even at low concentrations. W. G. 


The Anthocyanins of Beta vulgaris, L., and Raphanus 
sativus, L. Gustav ScuHupEL (Diss., Ziirich, 1918,'1—64. See 
A., 1920, i, 515).—F or the separation of diglucosides, monoglucos- 
ides, and anthocyanidins in the same solution, a table of solubilities 
is given, and a method for the detection and estimation of these 
substances is described. Anthocyanins are obtained in a pure state 
by way of their chloro- or dichloro-picrates; the preparation of 
chloro- and dichloro-picric acid is also described. From red beets 
the colouring matter betanin is separated as a bronze-green, lustrous 
powder, having the properties of a glucoside, and containing 
55'16% C, 496% H, and 857% N. Elimination of sugar yields 
betanidin ; on account of its instability this substance was obtained 
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only as ethylbetanidin, a violet-red substance containing 60°24% ¢, 
527% H, and giving a qualitative test for nitrogen. Solutions in 
methyl and ethyl alcohols are more stable than those in dilute 
hydrochloric acid or water; stability is greatest in hydrogen 
chloride-absolute alcohol solution protected from water, but on 
long keeping the solutions become colourless. From the peelings 
of yellowish-red radishes, raphanin hydrochloride is obtained as a 
lustrous vermilion powder containing 52°49% C, 5°28% H, and 
563% Cl. Raphanin is a diglucoside, easily soluble in methyl 
alcohol, in water, and in hydrogen chloride-absolute alcohol if 
warm. Solutions eventually become decolorised owing to iso. 
merisation. The corresponding anthocyanidin, raphanidin, is 
identical with pelargonidin. Violet radishes yielded the pigment 
rubin, a dark carmine-red diglucoside, soluble in hydrochloric acid 
and in methyl alcohol, but sparingly soluble in ethyl alcohol. 
Rubidin is identical with cyanidin. CHEMICAL ABSTRACTS. 


Distribution of Nitrogen in Lucerne Seed. Harry G. MILER 
(J. Amer. Chem. Soc., 1921, 43, 906—913).—When lucerne seed was 
ground and extracted with 0°5°% aqueous potassium hydroxide and 
the extract poured into its own volume of alcohol, the carbo- 
hydrate material separated out as a slime and the supernatant 
liquid could be easily filtered. The protein precipitated from the 
filtrate by acid represented 60°, of the total nitrogen in the seed. 
It contained histidine, arginine, lysine, and cystine, and gave the 
test for tryptophan. The free amino-nitrogen of the protein 
corresponded with nearly one-half of the lysine nitrogen found. 
The nitrogen distribution in the seed was determined by van Slyke’s 
method and by precipitating different fractions in the alkali extract 
of the seed. W. G. 


Seeds of the Papilionacee Family with Hydrosulphide 
Autofermentation. Marcrer MrranpeE (Compt. rend., 1921, 172, 
1202—1204. Compare ibid., 1921, 172, 1142)—Numerous seeds 
when crushed and moistened with a little water have been found 
to undergo autofermentation with the liberation of hydrogen 
sulphide. Such are Lathyrus odoratus, all the kidney beans; 
Phaseolus vulgaris; the peas; the beans, Faba vulgaris and its 
varieties ; different species of Vicea; the chick-pea,-Cicer arietinum; 
and lucerne. In all these cases there is active evolution of hydrogen 
sulphide, amd in other species the action can be observed but is 
less vigorous. W. G. 


Microchemical Examination of certain Orchids for Al- 
kaloids and Tannin. D. H. Wester (Ber. deut. Pharm. Ges., 
1921, 34, 179—183).—A microchemical examination was made of 
various organs of thirty-three orchidaceous plants cultivated in 
the Netherlands. In no case could tannin be detected, and in only 
three instances were alkaloids found. In the case of Phalaenopsis 
amabilis the quantity of alkaloid present was sufficient to allow 
of its isolation, but the composition and properties could not be 
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determined. None of the plants investigated yielded hydrocyanic 
acid. G. F. M. 


The Acid Constituents of the Gem of the Pine: d- and 
|-Pimaric Acids. Grorces Dupont (Compt. rend., 1921, 172, 
923—925).—By the use of aqueous alcohol as a solvent the author 
has been able to isolate appreciable quantities of /-pimaric acid 
from the resin of the leaf buds of Pinus maritima. The ready 
reparation of d-pimaric acid from this source is due to the fact 
that the levo-acid accompanying it usually undergoes isomerisation 


during the acid treatment commonly used for its isolation. 
W. G. 


The Sugar of the Fruit of Phytolacca dioica, Linn. Vicor 
ARREGUINE (Anal. Soc. Quim. Argentina, 1920, 8, 229—232).—The 
fruit of Phytolacca dioica, Linn. (Ombi), has been shown to 
contain 11°2% of non-reducing sugar (Balland, A., 1881, 1151). 
The author has isolated this sugar in a crystalline state. The 
aqueous solution does not reduce Fehling’s solution, but reduces 
readily after hydrolysis with dilute mineral acid. The original 
solution is optically active, [«]j} + 76°9°. The hydrolysed solution 
gives [x], — 26°9°. Pentoses and mannose were shown to be 
absent. Oxidation with nitric acid gave saccharic acid. The 
osazone obtained from the hydrolysed solution was identical with 
glucosazone. It is concluded, therefore, that the sugar in question 
is sucrose. G. W. R. 


The Active Constituents of Shepherd’s Purse (Capsella 
bursa pastoris). H. Boruttrau and H. CaprenBerG (Arch. 
Pharm., 1921, 259, 33—52).—Physiological investigation showed 
the extracts of the drug to contain a very marked depressor sub- 
stance subsequently identified as acetylcholine, and also a product 
which causes rise in the blood pressure and is carried down by the 
precipitate when mercuric chloride is added to the extract. The 
latter substance is probably tyramine, but it could not be identified 
with certainty by reason of the small amount of available material ; 
the benzoyl derivative which was only obtained in minimal amount 
had m. p. 165° (decomp.), whereas benzoyltyramine has m. p. 170°. 
It is very improbable that histamine is present. Chemical evidence 
of the presence of an alkaloid could not be obtained with the amount 
of substance available. 

The isolation of choline and acetylcholine from the liquid extracts 
is described in detail; it is also shown that the choline bases can 
be directly obtained from such preparations by precipitation with 
alcoholic platinic chloride solutions without previous use of lead, 
mercury, or barium salts, and the following method of evaluating 
the extract is based on this observation. The extract (1:1; 5 c.c.) 
is mixed with spirit (12 c.c.) and treated with alcoholic platinic 
chloride solution (1°%%, 20—25 c.c.); the precipitate is filtered after 
one or two days, dried on the filter, and extracted with hot water, 
the impurities remaining on the filter. The filtrate is evaporated 
in a weighed dish. If necessary, the concentrated filtrate is again 
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filtered or, should it become turbid, it is precipitated with alcoho] 
(70%). A good sample of the drug should yield at least 0-2 gram 
of platinum choline compounds; the purity of the isolated platini- 
chlorides is controlled by observation of the melting point or by 
estimation of platinum or nitrogen. H. W. 


The Active Constituents of Capsella bursa pastoris. H. W. 
van Urk (Pharm. Weekblad, 1921, 58, 553—556).—Although the 
extract gives feeble reactions with iodine potassium iodide solution, 
Mayer’s reagent, and tannin, no other alkaloid reactions could be 
obtained, and the effects cannot be ascribed to alkaloids. The 
presence of a glucoside is also doubtful, and the absence of allylthio- 
carbimide is confirmed. 8. I. L. 


The Alkaloids of Valerian. A. Goris and Cu. Viscunic 
(Compt. rend., 1921, 172, 1059—1061).—The authors confirm the 
work of Waliszewski (compare Union pharm., 1893, 34, 251) as 
to the existence of the two alkaloids chatinine and valerine in 
valerian root. One kilo. of fresh root only yielded 0°10 gram of 
mixed alkaloids, the chatinine predominating. W. G. 


Constituents of the Bark of Zanthoxylum macrophyllum, 
Oliver. Joun AvcGustus Goopson (Biochem. J., 1921, 15, 
123—128).—A review of the chemistry of nine species of this genus, 
The bark of Z. macrophyllum contains fagaramide and lupeol. 
Contrary to the statement of Thoms and Thiimen (A., 1912, i, 115), 
the former substance is a feeble base, and yields a crystalline 
hydrochloride, 2C,,H,,0,N,HCl, m. p. 137°. G. B. 


The Existence of Emulsin and of Lipase in Malt Extract. 
Maro H. van LAER (Compt. rend. Soc. Biol., 1921, 84, 471—472, 
473—474; from Chem. Zenir., 1921, i, 793).—It has been suggested 
that a diastatic extract may perform various fermentative actions 
according to the intensity of absorption. It is now shown that 
certain glucosides can be hydrolysed by malt extracts. The 
existence of a lipase is inferred from the fact that ethereal salts 
(ethyl acetate, ethyl butyrate, and amyl acetate) can be similarly 
hydrolysed. The optimum reaction for both hydrolyses is methyl- 
orange neutrality. G. W. R. 


The Application of the van Slyke Method to Hydrolysed 
Protein Extracts of Silage Crops. Ray E. Nerpic and Rost. 
S. Snyper (J. Amer. Chem. Soc., 1921, 43, 951—959).—From the 
analysis of a number of forage crops before and after conversion 
into silage, it would appear that the proteins of such crops, which 
contain such a large amount of cellulose, cannot be successfully 
analysed by the van Slyke method as applied directly to the hydro- 
lysed extract of the original material. The new method of Eckstein 
and Grindley (A., 1919, ii, 204) gives results which permit of a fair 
interpretation of the protein molecule when applied to concentrates 
which contain but little cellulose. W. G. 
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Some Physical Properties of Hydrocarbons containing 
Two and Three Carbon Atoms. O. Maass and C. H. Wricut 
(J. Amer. Chem. Soc., 1921, 43, 1098—1111).—The authors 
have determined the melting point, vapour pressures at various 
temperatures, critical temperature, density at various tempera- 
tures, specific and molecular volumes, surface tension and mole- 
cular surface energy at various temperatures for ethane, ethylene, 
acetylene, propane, propylene, and allylene. Constant tempera- 
ture baths for the temperature range 0 to —200° are described. 
The following values have been obtained. Melting points: ethane, 
—172°0°; ethylene, —169°4°; acetylene, —81°8°; propane, 
—189°9°; propylene, —182°5°, and allylene, —104°7°. Vapour 
pressure : allylene, —73°3°, 715 mm. ; —41°20°, 408 mm. ; —31°20°, 
645mm.; —21-30°,992 mm.; ethane, —100°8°, 364°5 mm.; —95°5°, 
504°0 mm.; —88°4°, 753°0 mm.; —72°7°, 1654°5 mm.; propane, 
—43°4°, 857 mm.; —23°1°, 2021 mm. Boiling points: ethane, 
—88°3°; ethylene, —103°9°; acetylene, —83°6°; propane, —44°5°; 
propylene, —47°0°; and allylene, —27°5°. Critical temperatures : 
ethane, 35°0°; ethylene, 9°9°; acetylene, 36°5°; propane, 95°6°; 
propylene, 92°1°; allylene, 127°9°. Density at the boiling point : 
ethane, 0°5459; propane, 0°5853; ethylene, 0°5699; propylene, 
06095; acetylene, 0°6208; allylene, 0°6785. Surface tension at 
the boiling point: ethane, 16°05; ethylene, 16°50; acetylene, 
19°58; propane, 15°63; propylene, 16°70; allylene, 18°57. The 
other values are recorded in long tables, and all values are discussed 
from the point of view of agreement between expected and observed 
results. J.F.S. 


Synthesis of some Branched-chain Hexanes. H. van 
RissEGHEM (Bull. Soc. chim. Belg., 1921, 30, 8—14).—Diisopropyl] 
was synthesised from pinacolin by reducing it with hydrogen in 
presence of platinum black to the corresponding alcohol, dehydrat- 
ing the latter with toluene-p-sulphonic acid to a mixture of two 
hexenes, one boiling at 55—57° and the other at 73°, isolating the 
latter (Gy-dimethyl-A*-butylene) and reducing it with hydrogen in 
presence of platinum black to the required hexane. The following 
constants were determined: b. p. 58°05°/760 mm., m. p. —135'1°, 

' 0°6795, D}’ 0°6659. isoHexane, CHMe,*CH,*CH,Me, was pre- 
pared by reducing mesityl oxide to methylisobutylcarbinol, de- 
hydrating as above to 5-methyl-A*-pentene, b. p. 58—59°, and 
reducing with hydrogen and platinum black to the hexane, 
The following constants, differing from those previously given in 
the literature, were found: b. p. 60°2°, D{ 0°6712, Dj? 0°6580. 
y-Methylpentane was synthesised by hydrogenation of y-methyl- 
pentene, b. p. 69—71°, D}° 0°7055, prepared from diethyl ketone 
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which was converted into inethyldiethylearbinol by the Grignard 
reaction and the latter distilled, when water and the hexene passed 
over. y-Methylpentane has the following characters, differing from 
previous observations: b. p. 63°2°, D)’ 0°6687, D’ 0°6820. 

G. F. M. 


A Paraffin Hydrocarbon contained in Commercial Benzene. 
JEAN TIMMERMANS (Bull. Soc. chim. Belg., 1920, 29, 227—229)— 
A hydrocarbon consisting chiefly of n-heptane mixed with a small 
quantity of a C,-polymethylene was separated from commercial 
benzene; the quantity of the hydrocarbon present is less than 
0°3%, and it does not yield a sulphonic acid. W. P.S. 


Shifting of the Ethylenic Bond in presence of Acid Catalysts. 
A. Gittet (Bull. Soc. chim. Belg., 1920, 29, 192—199).—The 
butylene obtained from n-butanol depends on the catalyst used; 
the author shows that this involves a secondary change, as the 
catalysts that yield isobutylene from butanol are also capable of 
forming this substance from n-butylene. Further, the change is 
a general one as CHR'YR‘-CR"CR'R" —> CR'VRY-CR"-CHR'R", 
when R'YR* are more positive than R'R". Certain exceptions to 
this general reaction have enabled the mechanism of the reaction 
to be investigated. H. J. E. 


Action of #y-Dibromopropylene on Magnesium isoPropyl 
Bromide. Ropert LEespreau (Compt. rend., 1921,172, 1236—1238. 
Compare A., 1920, i, 520).—Magnesium isopropyl bromide reacts 
with Sy y-dibromopropylene in ethereal solution to give §-bromo- 
5-methyl-A*-pentene, b. p. 126—127°; D** 1-207; nj, ‘14627, to- 
gether with a compound, b. p. 63°/11 mm.; D* 10942; ni 1-456, 
which is probably y-bromo-$ye-trimethylhexane. With bromine, 
the bromomethylpentene yields dd«-tribromo-f-methylpentane, b. p. 
116—117°/16 mm.; D 1986; mj 1561, which with sodium 
ethoxide gives «8-dibromo-d-methyl-A*-pentene, b. p. 70—71°/11 mm. ; 
D!? 1621; njj 1512. The latter compound, when warmed with 
zinc dust and alcohol, yields5-methyl-A+-pentinene, CHiC-CH,*CHMe,, 
b. p. 61°5—62°/760 mm.; D* 0°7244, giving with silver nitrate in 
alcoholic solution a silver salt, CAgiC-CH,-CHMe,,AgNOg. . 

W. G. 


Oxidation of Diamylene. J. SCHINDELMEISER (Chem. Zeit., 
1921, 45, 566).—The hydrocarbon was prepared from a mixture 
of 8-methyl-A*- and -A*-butylenes and had b. p. 154—159°, D® 
0°770, nm, 1°4476. It was converted by potassium permanganate 
(3%) into acetic acid, an acid, b. p. 102—105°/20 mm. (the copper 
salt, (CgH,,0,),Cu,5H,0, silver and calcium salts were prepared), 
an acid of higher boiling point (the crystalline silver salt, C,H, ,0,Ag, 
of which was analysed) and succinic acid. The neutral portion 
of the oxidised substance contained a ketone, C,H,,0,, b. p. 147— 
149°, the oxime of which, C,H,,0°N-OH, had b. p. 101—102°/13 
mm., D!? 0°9020, n, 1°45789 and a fraction of higher boiling point 
which was separated by hydroxylamine into a nitrogen-free sub- 
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stance, CypH. 0, b. p. 192—196°, D® 0°9468, n, 142642, and an 
ovime, CoH,..N-OH, b. p. 115—118°/12 mm., m. p. 83°5°. A 
glycol, CygH»9(OH),, m. p. 117°, was also isolated. Oxidation with 
chromic acid yielded the same products with the exception of the 
glycol. 


The Ethylenic Isomerism of Chlorobromoethylene. H. van 
pe Wate (Bull. Soc. chim. Belg., 1919, 28, 369—375).—The 
mixture of stereoisomeric chlorobromoethylenes obtained by the 
chlorination of dibromoethylene with antimony pentachloride and 
subsequent reduction with zinc has been resolved into its com- 

nents by fractional distillation of the material in the presence of 
alcohol. The cis-isomeride has b. p. 84°5—84°7°; D/ 1°7972; n 
150472; ni? 149817; mj? 1°48143; and the trans-isomeride has 
m. p. 41°; b. p. 75°2—75°4°; mP 150594; nj} 149976; ni 
148326. These two isomerides do not apparently undergo iso- 
merisation in sunlight in the presence of a trace of bromine, but in 
diffused light the czs-isomeride shows an increase in its density and 
refractive indices, whilst the tvans-isomeride shows a decrease. 

W. G. 


«3-Dichloro-«-bromoethylene. H. vAN DE WaLLE (Bull. 
Soc. chim. Belg., 1920, 29, 166—169. Compare Swarts, A., 1899, 
i, 725)—A considerable quantity of the substance was fractionally 
distilled to obtain, if possible, the two stereoisomerides. A single 
substance was obtained, and further attempts at resolution into a 
mixture were unsuccessful. «$-Dichloro-«-bromoethylene solidifies 
at —83°5°, b. p. 113°8°/760 mm.; D)’ 19133; ni,, 1°51795; nj, 
152188, nj? 1°53276. H. J. E. 


Preparation of the Stereoisomerides of «{-Dichloro-«- 
bromoethylene. H. van DE WALLE (Bull. Soc. chim. Belg., 1920, 
29, 322—326).—Two stereoisomeric dichlorobromoethylenes were 
obtained by the reduction of dichlorotribromoethane by zinc in 
absolute alcoholic solution. They were separated as binary mix- 
tures with alcohol by repeated fractional distillation of the product. 
The stable isomeride was identical with that previously obtained 
by the action of aniline on dichlorodibromoethane, and it formed 
a binary mixture with alcohol, b. p. 77°2—77°6°, containing 69°1% 
of alcohol. The unstable isomeride formed with 34°5% of alcohol 
a fraction boiling at 74°7—-75°2°. The proportion of the isomerides 
formed was 72°4% of the unstable and 27°6% of the stable com- 
pound. On precipitating from the binary alcoholic mixture with 
water, the unstable stereoisomeride, which initially had pp 1°51592, 
rapidly changed to the stable compound having p», 1°52182. It 
was not possible to establish the spatial structure of the compounds 
by the action of alcoholic potassium hydroxide, as the velocity of 
attack was the same in each case, owing probably to rapid isomer- 
isation. G. F. M. 


«8-Dichloro-«$-dibromoethylene. H. van bE WALLE (Bull. 
Soc. chim. Belg., 1920, 29, 307—308).—«®-Dichloroethylene was 
t2 
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converted by bromination in sunlight into «$-dichloro-«f-dibromo. 
ethane, which, on distillation with the theoretical amount of aniline, 
lost the elements of hydrogen bromide and gave «{-dichloro- -f. 
bromoethylene. On further bromination, «$-dichloro-«88-tribromo. 
ethane was obtained. It is a lachrymatory liquid having the 
following characters: b. p. 112°/16 mm., m. p. 5°95°, D/? 2°6346, 
#y 1°60846. It was converted by alcoholic potassium hydroxide 
into «8- dichloro-a8- dibromoethylene, CCIBr:CCIBr, b. p. 172°/760 mm.., 
m. p. 44°, Di}? 2°3036, », 1°57984. The substance was a single: 
chemical individual, representing only one of the two possible 
stereoisomerides. G. F. M. 


The Chlorination of Acetylene Dibromide [af-Dibromoethyl- 
ene] by Antimony Pentachloride. H. vAN DE WALLE (Bull. 
Soc. chim. Belg., 1919, 28, 304—309).—When antimony pentachloride 
is added drop by drop to «8-dibromoethylene, a mixture of products is 
obtained, as follows 7—aPB- Trichloro-«-bromoethane, CHCIBr-CHCl, ; 
b. p. 172° or 68°/22 mm. ; Dj** 19592; ni*° 1°52915 ; njy* 1°53246 ; ni 
1°54080; mit? 1°54787 ; a-chloro-aBB- tribromoethane, CBGBs CHBr,, 
b. p. 220° "(decomp.) or 97°/14 mm.; m. p. 20°55°; Di‘ 2°6518; 
mi; 1°60077; nj} 1°60527; nj! 161693; and aB- ditions dibromo. 
ethane, CHCIBr-CHCIBr (compare Chavanne. A., 1912, i, 330). 
The first-named compound, when reduced by zinc, gives «$-dichloro- 
ethylene, and the last, on reduction, gives a mixture of «8-dichloro- 
and «-chloro-8-bromoethylene. In endeavour to find an explana- 
tion of the result of the second reduction, chloral was brominated 
by the action of bromine and phosphorus trichloride and the 
resulting trichlorodibromoethane reduced by zinc, when a«$-tri- 
chloroethylene, CHCI:CCl,, was obtained. Under similar conditions, 
dichloroacetaldehyde gave a«a-dichloro-88-dibromoethane, which 
on reduction gave a mixture of af-dichloro- and «-chloro-- 
bromo-ethylene. W.G. 


Ethylenic Isomerism of the «$-Dibromopropylenes. H. 
vAN RissecHEM (Bull. Soc. chim. Belg., 1919, 28, 376—381).—By 
fractional distillation with alcohol of the mixture of stereoisomeric 
«8-dibromopropylenes obtained by the action of sodium phenoxide 
on «8-tribromopropane, the two isomerides have been separated 
after decomposing the proper binary mixtures with water. The 
cis-isomeride has b. p. 135°2°+0°2°/760 mm.; Dj* 2°0235; nj 
152935; nj‘ 153371; and the trans- isomeride has b. p. 
125°95°/760 mm.; x* 1°53232; aj* 153687. These two iso 
merides undergo isomerisation in sunlight in the presence of a trace 
of bromine to give an equilibrium mixture containing 35% of the 
cis-isomeride and 65°, of the trans-isomeride. W. G. 


Decomposition of some Metallic Alkyloxides and Phen- 
oxides by Heat. J. F. Duranp (Compt. rend., 1921, 172, 1504 
1506).—Sodium methoxide when heated begins to decompose at about 
300°, the reaction being 6CH,*ONa=9H,+ Na.C.,+2Na,C0,+20, 
with a slight secondary action. Potassium methoxide behaves 
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similarly, but towards the end of the action there is liberation of 
some metallic potassium. Barium methoxide begins to decompose 
at 350° according to the equation 2(CH,°O),Ba=6H,+Ba0-+ 
BaCO,+3C. Sodium ethoxide decomposes according to the equations 
20,H;*ONa = 2C,H, + 2NaOH, 2C,H;*ONa = 4H, + 2NaOH -+- 4C. 
Sodium phenoxide decomposes giving hydrogen, sodium hydroxide, 
and carbon. W. G. 


Properties of Mixtures of isoPropyl Alcohol and Water. 
Ropert B. Leso (J. Amer. Chem. Soc., 1921, 43, 1005—1011).— 
The specific gravity of isopropyl alcohol and its mixtures with 
water has been determined at 20°; the following values of D? 
are given for the various mixture : 100%, alcohol, 0°78556 ; 90°35%, 
080866; 85°09%, 0°82282; 74°35%, 0°84828; 65°22%, 0°87003 ; 
53°07%; 0°89868; 43°02%, 0°92418; 33°17%, 0°94590; 21°39%, 
096847; and 9°58%, 0°98293. A complete specific gravity table 
of mixtures of isopropyl alcohol and water has been drawn up 
from the above values. The boiling and condensing points of 
the mixtures have been determined. It is shown that the pure 
alcohol boils at 82°4° and the constant boiling mixture at 80°4°, 
this mixture has Dj? 0°8158 and a weight composition 87-70% 
alcohol and a volume composition 91°09% alcohol. The boiling- 
point curves indicate that isopropyl alcohol is more easily rectified 
than ethyl alcohol. isoPropyl alcohol appears to hold water much 
less tenaciously than does ethyl alcohol. J. F.S. 


Preparation of Secondary Butyl Alcohol. CHARLES WEIZz- 
MANN and Davip Atuiston Lzce (Brit. Pat. 161591).—Liquefied 
8-butylene is mixed with 75% sulphuric acid, with phosphoric 
acid, or with benzenesulphonic acid, either at the ordinary tem- 
perature under increased pressure or at —10° to —15° under atmo- 
spheric pressure. When absorption of the hydrocarbon is complete, 


the liquid is distilled with steam and pure sec.-butyl alcohol passes 
over. G. F. M. 


The Action of Bromine on Allyl Phosphates in Aqueous 
Solution, and Transformation of Mono-allyl-phosphoric 
Acid into a Mono-glycero-mono-phosphoric Ester. OcTAVE 
Barty (Bull. Soc. chim., 1921, [iv], 29, 280—283. Compare 
A., 1916, i, 113)—The dibromo-additive product formed by di- 
sodium allyl phosphate gives, on heating in aqueous solution, first 
a monobromo-derivative of glycerophosphoric acid, 

PO(ONa),*O-CH,°CH(OH)-CH,Br, 


and finally an ester, PO(ONa)<0.0H2>CH,-OH, which is con- 
sidered to have the «y-constitution. . H. J. E. 


The Action of Epichlorohydrin on Disodium Hydrogen 
Phosphate in Aqueous Solution, and the Stability of a Mono- 
glycerol Monophosphoric Ester. Octave Batiy (Bull. Soe. 
chim., 1921, [iv], 29, 274—280).—See this vol., i, 299. 
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88’-Dichlorodiethyl Sulphide. M. De.frrnr, FLEuRY, and 
L. VILLE (Compt. rend., 1921, 172, 1238—1240)—Samples of £9’. 
dichlorodiethyl sulphide prepared from ethylene and _ sulphur 
chloride are never pure. They contain a substance which, when 
distilled under reduced pressure, yields a small amount of hydrogen 
chloride, and they also contain substances which are apparently 
isomerides of 8$’-dichlorodiethyl sulphide. The sulphide cannot 
be used satisfactorily as a solvent for cryoscopic measurements. 


W.G. 


Some Physical Constants of §8’-Dichlorodiethyl Sulphide. 
Leason H. Apams and Erskine D. Wituiamson (J. Washington 
Acad. Sci., 1919, 9, 30—35).—The compressibility of 88’-dichloro. 
diethyl sulphide at 31-5° is expressed by the equation dv/dP= 
49-5e-°** 10°". from which the value at P=0, is found to be 
49-5 x 10° per megabar, whilst at 1000 and 2000 megabars respec. 
tively the compressibility is 34-410 and 23-910. The 
dependance of freezing point on pressure has also been examined, 
and from the results thus obtained and the observed change of 
volume on freezing the latent heat of fusion is calculated to be 
25 cal. per gram. H. W. 


The Preparation of Esters by Distillation of a Mixture oj 
an Organic Acid and an Alcohol. H. Wuovyts and R. BatLievx 
(Bull. Soc. chim. Belg., 1920, 29, 55—67).—The process of esteri- 
fication is so conducted at the ordinary pressure, or under reduced 
pressure at such a temperature that only a portion of the products 
or one of the reacting substances is volatile. Two cases may 
occur, namely, (1) in which the ester is the most volatile com. 
ponent, (2) in which water and alcohol are the most volatile com. 
ponents and the organic acid the least volatile. In the first case, 


the ester distils off as formed, although the problem may be rendered > 
more complex by the eventual formation of binary or ternary} 


mixtures with low boiling points, which may facilitate the separ- 
ation or render it more difficult. In the second case, it has been 
possible by this method to prepare esters which have previously 
had to be prepared from their components by heating them together 
in sealed tubes. In many cases, it is desirable to use p-toluene- 
sulphonic acid as a catalyst. Numerous examples are given of 
esterifications by this method. W. G. 


Preparation of Chloroacetyl Chloride. E.pz Barry BaRNET! 
(Chem. News, 1921, 122, 220).—The action of thionyl chloride on 
chloroacetic acid gives a 95°, yield of chloroacetyl chloride if the 
process is continuous; it has b. p. 108—110°/764 mm., not “ about 
105° ” (Beilstein, 4th edn., IT, 199). H. J. E. 


ages 


Some Minimum bBoiling-point Mixtures. Far_esin} 
(Bull. Soc. chim., 1921, [iv], 29, 272—273. Compare Wade, 
Trans., 1905, 87, 1656, and Merriman, Trans., 1913, 103, 1790).— 
Water forms minimum boiling-point mixtures with the following 
esters : with ethyl benzoate, b. p. 98-5°; with n-butyl n-butyrate, 
b. p. 97°; with ethyl phenylacetate, b. p. 99-4°; with ethyl oxalate, 
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b. p. 97-5°. It is more difficult to determine the minimum boiling- 
int mixtures in the case of esters which are quite soluble in water. 
Alcohols and esters in some cases also form minimum boiling-point 
mixtures : methyl alcohol and ethyl acetate, b. p. 62-2°/769 mm. ; 
n-butyl alcohol and isobutyl acetate, b. p. 113°/763 mm. The 
other determinations that have been carried out are: propyl 
acetate with 15-4% water, b. p. 83°/781 mm.; n-butyl acetate 
with 27-0% water, b. p. 90-5°/765 mm.; benzyl acetate with 
870% water, b. p. 99-2°; n-propyl alcohol with 49-8% of n-propyl 
acetate, b. p. 94-8°/769 mm. H. J. E. 


Acrylic Acid and Acrylic Esters. Halogenated Propionic 
Acids and Esters. Cuartes Mourrev, Marcen Morar, and 
Louis TAMPIER (Compt. rend., 1921, 172, 1267—1269. Compare 
this vol., i, 390).—Acraldehyde is saturated with dry hydrogen 


chloride at —15° and the product is oxidised with nitric acid (D 1-49). 
When the resulting $-chloropropionic acid is warmed with aqueous 
sodium hydroxide, an excellent yield of acrylic acid is obtained. 
With the hydrogen haloids in the cold, acrylic acid gives 6-halogen- 
ated propionic acids. 

Acrylic esters may be prepared in some cases directly by heating 
together acrylic acid and the alcohol in the presence of sulphuric 
acid. A more general method is to warm the corresponding @-halo- 
genated propionic ester with diethylaniline. The following esters 
are described : Methyl acrylate, b. p. 80-5°/761 mm.; D)* 0-9558 ; 
ni) 14117; methyl 8-chloropropionate, b. p. 148—150°/760 mm. ; 
D}? 1-1874; nj} 1-4319; methyl B-bromopropionate, b. p. 80°/27 mm. ; 
Di 1-4880; nj 1-4603; ethyl acrylate, b. p. 99-8°/761 mm.; D* 
09238; nj} 1-4072; ethyl §-chloropropionate, b. p. 162-5°/761 


mm.; D> 1-1141; nj} 1-4284; ethyl B-iodopropionate, b. p. 116— 


| 117°/45 mm.; DY 1-7040; butyl acrylate, b. p. 59°/25 mm.; DY 
09117; nj} 1-4254; butyl B-bromopropionate, b. p. 122-5°/18 mm. ; 


D} 1-2773; nj 1-4577; isoamylacrylate, b. p. 71—72°/22 mm.; 


» D? 0-9070; ni} 1-4287; isoamyl 8-bromopropionate, b. p. 110— 
» 111°/11 mm.; D} 1-2320; nj, 1-4556; benzyl acrylate, b. p. 110— 
» 111°/8 mm.; Dj 1-0690; nj, 1-5232; menthyl acrylate, b. p. 128°/18 


mm.; Di)’ 0-9310; ni® 1-4624. W.G 


The Decomposition of Oxalates. M. HeErscHKOWITSCH 
(Zeitsch. anorg. Chem., 1921, 115, 159—167).—When ferrous 
oxalate is decomposed by heat in absence of air, the residue con- 
tains about half the iron as metal, the remainder as ferrous oxide ; 
a mixture of carbon monoxide and carbon dioxide is evolved, and 
a small amount of carbon also appears in the residue. In the case 
of nickel oxalate, the residue is almost pure metallic nickel, with 
very small quantities of oxide and carbonate, whilst the gaseous 
product is mainly carbon dioxide with very little monoxide. Prob- 


| ably with all oxalates the primary decomposition products are 
' metal and carbon dioxide, but the readily oxidisable metals such 


as sodium, potassium, or calcium reduce half of the carbon dioxide, 
the final products being carbonate and carbon monoxide. Part of 
the carbon dioxide may be reduced to carbon, and in consequence 
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a small amount of metallic oxide remains uncombined. Legs 
readily oxidisable metals such as iron or lead reduce only a part of 
the carbon dioxide, and a mixture of metal and metallic oxide is 
found in the residue. In the case of lead oxalate, the oxide formed 
is the suboxide. Calorimetric experiments were made on the 
residue from lead oxalate, and the heat of solution of lead sub. 
oxide in acetic acid according to the equation Pb,O+2AcOH= 
Pb(OAc),+Pb+H,0 was found to be 16,710 cal., whilst the 
corresponding heat of solution of litharge was found to be 15,500 
cal. The heat of decomposition of lead suboxide into lead and 
litharge, Pb,O=Pb-+-PbO, is therefore 1210 cal., and not a 
negative quantity, as found by Tanatar (A., 1901, ii, 451). The 
heat of formation of lead suboxide from its elements is 49,190 cal. 
E. H. R. 


Formation and Stability of spiro-Compounds. IV. Ketones 
Derived from Open-chain and Cyclic Glutaric Acids. Grorcr 
ARMAND RosBert Kon (Trans., 1921, 119, 810—830). 


Undecamethylenedicarboxylic Acid as a Degradation Pro- 
duct of Oleic Acid. Isaac Lirscutirz (Zeitsch. physiol. Chem., 
1921, 114, 28—-30).—The so-called “ oily acid’ of wool-fat (ibid., 
1920, 110, 29) is considered to be identical with a product obtained 
by the oxidation of oleic acid in glacial acetic acid solution by 
means of permanganate (A., 1908, i, 263). This wax-like oxidation 
product, purified by repeated precipitation from its calcium salt 
and melting at 82—85°, is further considered to be identical with 
an undecamethylenedicarboxylic acid (m. p. 81—82° after distil- 
lation and crystallisation) obtained by Komppa (A., 1901, i, 365), 
In spite of the method of synthesis, Komppa’s acid was not identical 
with n-undecane-«\-dicarboxylic acid=brassylic acid, m. p. 112°. 

C. R. H. 


Chemistry of Aconitic Acid. I. The Preparation and 
Properties of the Hydroxy-anhydro-acid. P. E. VrerKapr 
(Rec. trav. chim., 1921, 40, 381—386).—When aconitic acid is 
heated with acetyl chloride or with acetic anhydride, the first 
product is the hydroxy-anhydro-acid (Bland and Thorpe, Trans., 
1912, 101, 1490), whether the reagent contains phosphorus tri- 
chloride or not. If the boiling be prolonged, the hydroxy-anhydro- 
acid then passes into the normal anhydro-acid. This change is 
catalytically accelerated by phosphorus trichloride, and this ex- 
plains why Bland and Thorpe obtained the hydroxy-anhydro-acid 
only by the use of acetyl chloride free from phosphorus trichloride, 
since they heated aconitic acid with the reagent for a period con- 
siderably longer than is necessary for the formation of the initial 
dehydration product. C. K. I. 


The Formation of Dibutylbutylal in the Preparation of 
Butyl Alcohol by Hydrogenation of Crotonaldehyde. H. van 
RisseaHeEM (Bull. Soc. chim. Belg., 1919, 28, 335—339).—Amongst 
the products of hydrogenation of crotonaldehyde, by passing its 
vapour along with hydrogen over reduced nickel at 130°, the author 
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hasobtained aconsiderableamountofdibutylbutylal, CHPr(O-CH,Pr),, 
b. p. 105—109°/18 mm.; D/** 0°8589; Dji’* 0°8578; ni** 14213; 
nif® 14234; mgt? 14289; ni7° 14189; nij* 1°4211; ny 14262. This 
butylal may also be prepared by heating together butyl alcohol and 


butaldehyde in the presence of a little toluenesulphonic acid. 
W.G 


Two New Derivatives of «- and §-Methylglucoside. Burck- 
HARDT HELFERICH (Ber., 1921, 54, [B], 1082—1084).—A method 
for the direct replacement of hydroxyl groups by halogen atoms in 
glucosides has not been published previously. It is shown that two 
hydroxyl groups of «-methylglucoside are replaced by chlorine atoms 
and the remaining two are esterified by the sulphuric acid radicle 
when the substance is added to a freshly-prepared mixture of dry 
chloroform, anhydrous pyridine, and sulphuryl chloride; «-methyl- 
glucoside dichlorohydrin sulphate crystallises in well-defined needles, 
m. p. 104—105°, [«]i}+-139°97°, in glacial acetic acid solution. It 
reduces Fehling’s solution only after being hydrolysed with mineral 
acid. §-Methylglucoside dichlorohydrin sulphate has m. p. 137° 
(slight decomp.), [«]}—11°84°, in glacial acetic acid solution. The 
reaction depends greatly on manipulative details; it can be applied 
to di- and poly-saccharides and their glucosides. H. W. 


The Configuration of some Sugars. J. BOESEKEN and H. 
Couvert (Rec. trav. chim., 1921, 40, 354—380).—The method 
already described and illustrated (A., 1913, i, 1147; ii, 147, 742; 
1915, ii, 136, 617, 668; 1916, i, 596; ii, 73, 209, 595; 1917, ii, 146, 
147; 1919, i, 412; 1920, ii, 219), by which information may be 
obtained regarding the constitutions of hydroxy-compounds from 
their effect on the conductivity of solutions of boric acid, has now 
been re-examined and applied to certain compounds of the sugar 
group. 

The methyl derivatives of dextrose, «- and 8-methylglucosides, 
tetramethylglucose, and tetramethyl-«- and -$-methylglucosides, 
which do not contain the two hydroxyl groups necessary for the 
formation of the compounds with boric acid to which the observed 
effects are ascribed, were submitted to measurement, with results 
which are considered to support the basic assumptions of the method. 

The series of measurements previously made (A., 1916, i, 596) 
with «-d-glucose and «-l-fructose have now been amplified, and it 
is shown that, whilst «-l-arabinose and «-l-xylose behave like 
a-d-glucose, «-l-rhamnose and «-l-mannose resemble «-l-fructose, 
From measurements with sucrose, it is concluded that the fructose 
residue cannot be present in the form suggested by Haworth and 
Law (Trans., 1916, 109, 1314) and the alternative form containing 
a propylene oxide ring is proposed. Since the compound of fructose 
and boric acid is a much stronger acid than boric acid itself, the 
inversion of sucrose by boric acid is an autocatalytic process as 
conductivity measurements show (compare Versl. K. Akad. Wetensch, 
Amsterdam, 1917, 26, 3). 


Details for titrating boric acid in the presence of invert-sugar 
t* 
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(compare A., 1920, ii, 331) are given, and it is shown that, in 0-LN. 
solution, using barium hydroxide and phenolphthalein as indicator, 
very accurate results may be obtained provided the molecular 
ratio of levulose to boric acid is about 5 to 1. C. K. I. 


Preparation of Lzevulose-monophosphoric Acid. Farsen. 
FABRIKEN VORM. F. Bayer & Co. (D.R.-P. 334250; from Chem. 
Zentr., 1921, ii, 961).—Levulose-diphosphoric acid or its salts are 
heated with dilute acids until one molecule of phosphoric acid is split 
off. For example, the insoluble calcium salt of levulose-diphosphoric 
acid is changed into the calcium salt of levulose-monophosphoric 
acid, C,H,,0,*PO,Ca,H,O, soluble in water but precipitable by 
ethyl alcohol. Lzvulose-monophosphoric acid, obtained from 
levulose-diphosphoric acid, gives with phenylhydrazine an osazone, 
C.,H,,0,N,P, in large sheaves or druses, m. p. 153°. G. W. R. 


The Influence of Ammonium Molybdate on the Rotatory 
Power of some Sugars. Grorcses TANRET (Compt. rend., 1921, 
172, 1363—1365).—Further measurements of the influence of 
ammonium molybdate on the rotatory power of some sugars are 
given. In the case of xylose, [«], passed from +19°2° to +33°5°; 
arabinose, [«], fell from +105° to +84°9°; dextrose, [«],-+-52°5°, 
increased to +54:1°; galactose, [«],-+82°5°, fell to +60°; sorbose, 
[a],—43°2°, fell to —36°3°; levulose, [«],—90°, fell to —50°; 
mannose, [«], passed from +14° to —20°. In the case of the 
Cy, Cys, and C,, sugars and inulin, ammonium molybdate had no 
influence on the rotatory power. It is suggested that this effect 
of ammonium molybdate on the rotatory power of some sugars 
might form the basis of a rapid method for estimating one known 
hexose sugar in a mixture with other sugars on the rotatory power 
of which the molybdate had no influence. W. G. 


Synthesis of Fatty Acid Derivatives of the Sugars. Gé£za 
ZEMPLEN (Ber., 1921, 54, [|B], 980).—In their recent communication 
on this subject (this vol., i, 305), Hess and Messmer have omitted 
any reference to the author’s work in this field (A., 1915, ey 


Starch. A. Reycuier (Bull. Soc. chim., 1921, [iv], 29, 
311—316.—Compare Maquenne and Roux, A., 1906, i, 327, 547). 
—Preliminary experiments seem to show that starch grains con- 
sist of at least two substances, amylose and amylopectin, the 
former composing the interior of the grain, the latter being found 
in the wall. The stability of the grain as a whole towards certain 
reagents is discussed. H. J. E. 


Application of the Biochemical Method of Detection of 
Dextrose to the Study of the Products of the Enzyme Hydro- 
lysis of Inulin. Em. BourqueEtot and M. BripEt (Compt. rend., 
1921, 172, 946—949).—Using the method previously described 
(A., 1920, ii, 337) for the detection of dextrose, the authors were 
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not able to detect any dextrose in the products of hydrolysis of 
inulin by the inulase of Aspergillus niger. Inulin is thus a product 
of the condensation of levulose molecules only. W. G. 


The Hydrolysis of Cotton Cellulose. Gorpon WICKHAM 
MonterR-WILiiaMs (Trans., 1921, 119, 803—805). 


The Cellulose of Lichens and Yeast ; the Concept ‘‘ Hemi- 
cellulose '’ and the Autolysis of Yeast. E.SaLKowskI (Zeitsch. 
physiol. Chem., 1921, 114, 31—38).—The cellulose of Cetraria 
islandica is found to be very easily hydrolysed, yielding 64°86% 
of dextrose. Schulze’s “‘ hemicellulose ’’ theory is criticised, and, 
as the result of hydrolysis experiments with the same yeast cellulose 
after different preliminary treatment, it is suggested that the 
expression should be applied with caution, and only to the case of 
celluloses of indubitable purity. 

Yeast cellulose is separated, by prolonged heating with water 
under pressure, into an insoluble achroocellulose and a soluble 
erythrocellulose ; the latter substance, which gives an intense iodine 
reaction, is apparently identical with the so-called “ yeast glycogen.” 
The dextrose which is formed by the autolysis of yeast originates 
entirely from the erythrocellulose. C. R. H. 


Some Methylated Amino-acids and Aporrhegmata, and 
their behaviour in the Animal Body. D. AcCKERMANN and 
F. Kutscuer (Zeitsch. Biol., 1920, 72, 177—-186).—By methylation 
with barium hydroxide and methyl sulphate at the ordinary tem- 
perature, the authors have prepared N-trimethyl-«-alanine («-homo- 
betaine) ; N-trimethylserine (aurichloride, C,H u03NAuCl,, m. p. 211— 
212°); N-trimethylglutamic acid (aurichloride, m. p. 135°) ; 3-hydroxy- 
trimethylammoniovaleric acid, OH*NMe,° [CH ],° CO,H, from $-amino- 
valeric acid (aurichloride, m. p. 165—166°); «-hydroxytrimethyl- 
ammoniohexoic acid from ¢e-aminohexoic acid (aurichloride, m. p. 152°) 
phenylethyltrimethylammonium hydroxide, OH*NMe,°CH,°CH,Ph, 
from phenylethylamine (awrichloride, m. p. 150); hexamet. hyltetra- 
methylene diammonium hydroxide from putrescine; hexamethyl- 
pentamethylenediammonium hydroxide, CH,(CH,*CH,*NMe,°OH), 
from cadaverine and 8- iminazolylethyltrimethylammonium hydrowide 
from histamine (aurichloride, CygH.,N;Au,Cl,, m. p. 227°). The 
aurichlorides are generally sparingly soluble in water. All these 
methylated substances have a pronounced curare-like action and 
resist oxidation in the organism; some at least passes unchanged 

G. B. 


into the urine. 


The Products of Condensation of Carbamide and Form- 
aldehyde. Marc van Laer (Bull. Soc. chim. Belg., 1919, 28, 
381—392).—The condensation of formaldehyde and carbamide is 
much more complex and varied than are the condensations of 
formaldehyde with amines or amino-acids. At the ordinary tem- 
perature, the condensation affects the two amide groups, a sym- 
metrical methylenic derivative being obtained, which then tauto- 


merises, giving an asymmetric derivative, N H, ‘CO-N:CH,, or its 
t* 2 
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hydrate. Under other conditions, the change may be more com. 
plex, involving both the amide and the aldehyde hydrogen. This 
occurs if the temperature is raised or the carbamide is replaced 
by s-dimethylearbamide, and under these conditions, according to 
the relative amounts of the two reagents used, insoluble bases with 
high molecular weights are formed, having the constitution of 
methylenic tricarbimides of the type CygH90;N49 or (CypH,,0;N,), 
or (CyqHo0,Ng)e- W. G. 


Syntheses of Cyanic Acid and Carbamide by Oxidation of 
Ketones, Acids, and Amines in Presence of Ammonia. R. 
Fossz and G. LaupE (Compt. rend., 1921, 172, 1240—1242),— 
Cyanic acid and subsequently carbamide have now been obtained 
by the oxidation in the presence of ammonia of ketones, mono- 
and di-basic acids, phenols, alcohols, and amines. The yield of 
carbamide varies considerably with the substance used, and, in the 
case of amines, those capable of giving formaldehyde by oxidation 
give the highest yield of carbamide. W.G 


Preparation of Guanidine Salts and of Nitroguanidine. 
Tuomas Ewan and Joun H. Youne (J. Soc. Chem. Ind., 1921, 
40, 109—112,).—It is shown that guanidine nitrate can be obtained 
in about 50% yield from sodium cyanamide, and that the loss 
occurs almost entirely in the last stage of the operation, which 
consists in the polymerisation of the cyanamide and its action on 
ammonium nitrate at 150—180°. Excellent yields of guanidine 
salts can be obtained by heating dicyanodiamide with the requisite 
ammonium salts and the preparation by this method of the nitrate, 
thiocyanate (compare Werner and Bell, Trans., 1920, 117, 1133), 
sulphate, and hydrochloride are described in detail. Nitroguanidine 
is formed from guanidine nitrate by the action of sulphuric acid, 
nitric acid, or a mixture of the two acids; the first method is the 
most satisfactory, and the process is suitably conducted by allowing 
guanidine nitrate (5 grams) to remain in contact with sulphuric 
acid (92—98%, 5 c.c.) during forty-eight hours, after which the 
mixture is poured into so much water that the solution ultimately 
contains 20°% of sulphuric acid. H. W. 


Preparation of Cyanogen Chloride. Emitio SERNAGIOTTO 
(Giorn. Chim. Ind. Appl., 1921, 3, 153).—Cyanogen chloride may 
be prepared in good yield by the interaction of chlorine and hydro- 
cyanic acid in presence of animal charcoal as catalyst. To prevent 
polymerisation of the cyanogen chloride, the hydrogen chloride 
formed at the same time must be completely removed by passing 
the mixed gases through a tower charged with moistened marble, 
the carbon dioxide thus liberated escaping when the cyanogen 
chloride is condensed by means of ice. T. 


The Bucher Cyanide Process for the Fixation of Nitrogen. 
Everen Posngak and H. E. Merwin (J. Washington Acad. Sci., 
1919, 9, 28—30).—Microscopical examination of technical speci- 
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mens of sodium cyanide obtained by Bucher’s process (ignition of 
a mixture of sodium carbonate and carbon with iron as catalyst 
in a current of nitrogen) showed that the nitrogen-bearing con- 
stituent sometimes consisted of some substance other than ordinary 
sodium cyanide. The latter is an essentially isotropic substance, 
crystallising in cubes and having n, 1-452+0-003. After this 
cyanide has been fused, slight double refraction amounting to 
about 0-005 is observed. The material found in the technical 
products appeared in weakly doubly-refracting, colourless grains 
about 0-03 mm.in diameter. The refractive indices were n,= 1-527, 
ng= 1-532, ny=1-537. Attempts to prepare this substance by small 
scale experiments according to Bucher’s method were unsuccessful, 
sodium cyanide being produced; it could not be isolated by dis- 
tillation of the technical product at a temperature considerably 
above that at which sodium cyanide volatilises. H. W. 


The Alkali Cyanides. JuLtius MEYER (Zeitsch. anorg. Chem., 
1921, 415, 203—217).—Methods have been devised for preparing 
the hitherto unknown cyanides of lithium, rubidium, and czsium 
in a pure state. Lithiwm cyanide was prepared by shaking a sus- 
pension of finely crystalline, dry lithium hydroxide in ether with 
anhydrous hydrocyanic acid. The cyanide is extremely soluble 
in water, and resembles sodium and potassium cyanides in its 
properties. With silver cyanide, it forms lithium silver cyanide, 
LiAg(CN),, colourless crystals, which in aqueous solution does not 
react with hydrochloric acid, hydriodic acid, or disodium phosphate, 
but does so with hydrogen sulphide. Lithium ferrocyanide was 
prepared from hydroferrocyanic acid and lithium carbonate. It 
forms bright yellow crystals containing 6H,O, differing in this 
respect from the sodium salt. Lithium ferricyanide, prepared from 
silver ferricyanide and lithium chloride, is less soluble than the 
ferrocyanide, and forms an orange-red, crystalline powder contain- 
ing 4H,O. Rubidium cyanide is very soluble in water, but is not 
hygroscopic; it is insoluble in alcohol and ether. It forms the 
double salt, RbAg(CN),, with silver cyanide. Rubidium ferro- 
cyanide crystallises with 3H,O, and the ferricyanide and mangani- 
cyanide form anhydrous crystals, these salts being probably iso- 
morphous with the corresponding potassium salts. Casium cyanide, 
and the salts CsAg(CN),, Cs,Fe(CN),,3H,O, and Cs,Fe(CN), were 
prepared and found to have similar properties to the corresponding 
rubidium salts. 

All the alkali cyanides are hydrolysed by water and smell of 
hydrocyanic acid when exposed to the air. Determinations of the 
degree of hydrolysis at 18° and 25° in aqueous solution at dilutions 
from N to N/10 were made by measuring the rate of hydrolysis 
of methyl acetate. All five alkali cyanides were found to be 
hydrolysed to the same extent, namely about 1-25% at 25° in 
NV /10-solution, or 0-4% in normal solution. E. H. R. 


Dithiocarbazinic Acid. Sma M. Losanrrcu (Trans., 1921, 
119, 763—765). 
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n-Amylbenzene and some of its Derivatives. L. Guy 
RapcuirFre and N. Smpxin (J. Soc. Chem. Ind., 1921, 40, 119— 
122,,).—n-Amylbenzene, b. p. 200-5—202°/761-2 mm., Di}} 0-8664, 
D}** 0-8651, DS 0-8624, D? 0-8602, nj} 1-4751, is obtained in 27-64% 
yield by the action of sodium on benzyl bromide or chloride and 
n-butyl bromide; the metal should be added gradually to the 
well-stirred mixture of haloids containing a slight excess of the 
butyl derivative, dilution with benzene should be avoided, and 
the mixture should be kept as cool as is compatible with the con- 
tinuance of the reaction, whilst it is advisable to allow it to remain 
for a few days at the ordinary temperature to complete the reaction. 
The substance is prepared in considerably better yield from n-amy| 
bromide and bromobenzene. n-Amylbenzene-p-sulphonic acid, 
hygroscopic needles, is obtained by the action of concentrated 
sulphuric acid on the hydrocarbon, and is isolated as the barium 
salt, colourless, prismatic crystals (the potassium, silver, and calcium 
salts were also prepared). The corresponding sulphonyl chloride 
forms flat, needle-shaped crystals, m. p. 38—39°, whereas the 
sulphonamide, colourless, hair-like crystals, has m. p. 86—87°, and 
is oxidised by potassium permanganate in boiling alkaline solution 
to p-sulphaminobenzoic acid, m. p. 278—280° (decomp.). Potass- 
ium n-amylbenzene-p-sulphonate is transformed by fusion with 
potassium hydroxide into n-amylphenol, b. p. 262° (benzoate, colour- 
less needles, m. p. 52°, bromo-derivative, m. p. 88—89°). p-Nitro- 
n-amylbenzene, a yellow liquid, b. p. 158—159°/14 mm., is obtained 
by the action of nitric acid (D 1-508) and glacial acetic acid on the 
hydrocarbon. H. W. 


The Cumulative Effect of the Chlorine Atom and the Methyl 
and Sulphonyl Chloride Groups on Substitution in the Benzene 
Nucleus. Iand II. Wuw1am Davriss (Trans., 1921, 119, 853— 
875, 876, 876—887). 


The Formation of Hexachlorobenzene in the Electrolytic 
Preparation of Chlorine. F. Bourton and Cu. Covurrtois 
(Compt. rend., 1921, 172, 1365—1367).—In the pipes leading away 
the chlorine from the electrolytic cells in its industrial preparation, 
the authors have found considerable amounts of a white, crystalline 
substance. This is shown to be hexachlorobenzene, together with 
some less highly chlorinated derivatives of benzene. These chloro- 
compounds are probably formed from the tars used in the manu- 
facture of the carbon anodes. W. G. 


Halogen Derivatives of Methylethylbenzene. ALPHONSE 
MattHE (Bull. Soc. chim., 1921, [iv], 29, 290—294).—The action 
of chlorine on m-methylethylbenzene yields 6-chloro-m-methylethyl- 
benzene, a liquid, b. p. 200—202°; the 4: 6-dichloro-derivative 
forms colourless needles, m. p. 126°, b. p. 180°/60 mm.; the 2 : 4: 6- 
trichloro-derivative crystallises in needles, m. p. 205°; the tetra- 
chloro-derivative forms needles, m. p. 158°. Bromine forms 
6 bromo-m-methylethylbenzene, a liquid, b. p. 220—221°; and 
the 4 : 6-dibromo-derivative, crystallising in needles, m. p. 210°. 
H. J. E. 
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The Nitration Products of p-Dichlorobenzene. A. F. 
HotiemMaN, A. I. p—eN HoLuanpeER, and F. E. van HALFTEN (Rec. 
trav. chim., 1921, 40, 323—326).—An examination has been made 
of the nitration product, prepared by Jungfleisch’s method (Ann. 
Chim. Phys., 1868, [iv], 15, 259) of p-dichlorobenzene. If, after 
removing as much 2: 5-dichloro-1 : 3-dinitrobenzene and 3: 6-di- 
chloro-1 : 2-dinitrobenzene as possible, by crystallisation, the 
residue be treated with cold alcoholic ammonia, 4-chloro-2 : 6- 
dinitroaniline separates. More energetic treatment with the same 
reagent converts the remaining 3 : 6-dichloro-1 : 2-dinitrobenzene 
into 3 : 6-dichloro-2-nitroaniline, from which the residual 2 : 5-di- 
chloro-1 : 4-dinitrobenzene may be easily removed. Occasionally, 
the original nitration product contains 2 : 5-dichloronitrobenzene, 
which interferes with the separation of the dinitro-derivatives. 
(Compare A., 1920, i, 538.) C. K. I. 


The Anthracene Series. I. Epwarp pre Barry BARNETT 
and JAMES WILFRED Cook (Trans., 1921, 119, 901—913). 


The Condensation of Benzene and Chloral Hydrate in the 
Presence of Aluminium Chloride. Marc van Larr (Bull. Soc. 
chim. Belg., 1919, 28, 346—350).—Tri-«-chloro-di--phenylethane, 
obtained as one of the products of condensation of benzene and 
chloral hydrate in the presence of aluminium chloride, apparently 
undergoes partial condensation, giving a resin which has the consti- 
tution of a hydrochloride of bis-di-«-chloro-di-8-phenylethylbenzene, 
C,H,(CCl,-CHPh,).. At the same time, some of the trichloro- 
diphenylethane condenses with more benzene to give «-chloro- 
«488-tetraphenylethane, CHPh,*CPh,Cl. W.G. 


Determination of the Configuration of Stereoisomeric 
Polymethylenes. A. Sxita (Zeitsch. angew. Chem., 1921, 3%, 
230—231).—A continuation of previous work (A., 1920, i, 27, 607, 
832).—_{ With H. KapEn.}—m-4-Xylidine is converted by hydrogen 
and colloidal platinum into a mixture of cis-2 : 4-dimethylcyclo- 
hexylamine, b. p. 16°75°, Di’ 0°862, nj 1°4573, and trans-2 : 4- 
dimethylcyclohexylamine, b. p. 165°, D? 0°853, nj} 1°4501, 
which are separated from one another in the form of their benzoyl 
derivatives, m. p. 86° and 198° respectively. The configuration 
of these compounds is proved by the observation that m-4-xylenol 
(prepared from the xylidene) is smoothly transformed into 1 : 3- 
dimethyl-4-cyclohexanone, the oxime of which, m. p. 96°, is reduced 
in an acid medium to the base giving the benzoyl derivative, m. p. 
86°, whilst in an alkaline medium the amine corresponding with the 
benzoyl derivative, m. p. 198°, is produced. Protracted catalytic 
reduction of m-4-xylenol at the ordinary temperature leads ex- 
clusively to the production of trans-1 : 3-dimethyleyclohexane, b. p. 
119°, D? 0°772, n® 1°4254, the configuration of which is deduced 
from comparison with other members of the series and from the 
difference in its physical constants from those of cis-1 : 3-dimethyl- 
cyclohexane, b. p. 121°, D? 0°774, ni} 1°4269, prepared from m-xylene 
in the presence of hydrochloric acid. It follows, therefore, that 
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the methyl groups of the xylidenes and xylenols just described are 
also in the trans-position to one another. [Hence cis-1 : 3-di- 
methyl-4-cyclohexanol has b. p. 176°, D? 0-907, ni} 1°4582, and yields 
an oily phenylurethane, whilst trans-1 : 3-dimethyl-4-cyclohexanol 
has b. p. 175°, D? 0°900, nf 1°4560 (phenylurethane, m. p. 96°).] 
The decision as to the relative position of the methyl- and amino. 
groups is based on the observation (see later) that the differences 
between the physical constants of cis- and trans-1 : 2-substituted 
amines are considerably greater than those between the corre. 
sponding 1: 4-compounds. Hence the cis-amine is to be regarded 
as cis-4-amino-trans-1-cis-3-dimethylcyclohexane, and the trans. 
amine as cis-4-amino-cis-1-trans-3-dimethylcyclohexane. 

[With Hans HAvuper.}—The theoretically possible methylcyclo. 
hexylamines and methylceyclohexanols have been prepared. cis- 
2-Methyleyclohexylamine has b. p. 153—154°, D? 0°877, np 1°486° 
(benzoyl derivative, m. p. 107°) whilst the corresponding trans. 
compound has b. p. 149—150°, D7? 0°860, nj 1:465, whereas cis- 
4-methyleyclohexylamine has b. p. 152—153°, D? 0°858, nf 1°457 
(benzoyl derivative, m. p. 116—117°), and the corresponding trans- 
isomeride has b. p. 151—152°, D? 0°847, nj 1°451. 

[With W. ScHNEIDER.|—m-2-Xylenol is converted into 1 : 3- 
dimethyl-2-cyclohexanone, which gives only one alcohol when 
reduced in acid or alkaline solution, and only one amine when its 
oxime is treated similarly; this result is only possible if the two 
methyl groups are in the trans-position to one another. H. W. 


Some Properties of Tetranitroaniline (TNA). B. J. Fiiir- 
scHEemM (J. Soc. Chem. Ind., 1921, 40, 97—107,).—An extended 
account of the behaviour of tetranitroaniline when subjected to 
the different official tests for explosives is given. It is neutral 
and without action on metals. It is the strongest solid explosive, 
has a higher density than any other purely organic explosive, is 
non-hygroscopic, and does not change on storage. It is par- 
ticularly resistant to heat and friction, not over-sensitive to 
mechanical shock, and can be easily detonated by an ordinary 
detonator, even when highly compressed. It has a smaller oxygen 
deficiency than other aromatic explosives and is a very suitable 
ingredient of explosive mixtures. H. W. 


Preparation of Mixed Secondary and Tertiary Phenolic 
Amines. A. MamtHE and F. pE Gopon (Compt. rend., 1921, 172, 
1417—1419).—The method previously described (A., 1918, i, 217, 
218) for the methylation of aniline and its homologues is equally 
applicable to their ethylation, the aniline and ethyl alcohol vapours 
being passed together over aluminium oxide at 350—380°. Aniline 
does not undergo such complete ethylation as its homologues. 
The method may also be used for converting diphenylamine into 
methyl- or ethyl-diphenylamine. 


Improvements inthe Manufacture of certain Naphthylamine- 
sulphonic Acids. Soutn Merrropotitran Gas Company and 
HaRowp Stanier (Brit. Pat. 161859).-—The separation of «-naph- 
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thylamine-4 : 8- and -3 : 8-disulphonic acids from the crude mixture 
obtained by the sulphonation of naphthylamine is effected by taking 
advantage of the differences in solubility of their barium salts. A 
suitably concentrated solution of the disodium salts is boiled with 
the calculated quantity of barium chloride sufficient to convert all 
the acids into their barium salts. Barium «-naphthylamine-4: 8- 
disulphonate is precipitated, and the liquid is filtered hot. The 
filtrate and washings are acidified with hydrochloric acid, whereby 
the acid barium salt of the 3: 8-acid is precipitated, and filtered off 
hot to secure retention in solution of the corresponding salts of 
the 8-4: 7- and 8-4: 8-acids which may be present. G. F. M. 


Reduction of Emulsified Nitro-compounds. I. {$-Phenyl- 
hydroxylamine from Nitrobenzene. ARTHUR LAPworRTH and 
LEONORE KuieEetTz Pearson (Trans., 1921, 119, 765—768). 


Reduction of Emulsified Nitro-compounds. II. Some 
Extensions of the Method. Rosert Downs Haworrti and 
ArtHuR LapwortH (Trans., 1921, 119, 768—777). 


The Transformation of Phenol into cycloHexanol. G. 
Vavon and J. Derriz (Compt. rend., 1921, 172, 1231—1233).—In 
the hydrogenation of phenol in the presence of platinum black, 
the yield of cyclohexanol varies but little with the experimental 
conditions. The velocity of the reaction is high. It is shown 
that cyclohexanol is produced for the most part through the inter- 
mediate formation of cyclohexanone, and not directly from the 


phenol. 


Univalent Oxygen. Preparation and Oxidation of Mesitol. 
C. W. Porter and F. H. THursBer (J. Amer. Chem. Soc., 1921, 
43, 1194—1198).—In benzene solution, mesitol is oxidised by moist 
silver oxide at 50° to give a red, crystalline compound, 224—226°, 
which is unsaturated and is readily reduced to colourless products. 
Its reduction is accomplished by half the quantity of reducing 
agent that would be required if all the oxygen were quinone or 
peroxide oxygen. Molecular weight determinations indicate that 
it contains two mesitol nuclei. The properties of the compound 
are accounted for on the basis of a formula containing an oxidised 
mesitol residue possessing either univalent oxygen or tervalent 
carbon more or less firmly linked to an unoxidised molecule of the 
mesitol. W. G. 


Preparation of Trinitroresorcinol. WALTER FRIEDERICH 
(Brit. Pat. 162578).—Trinitroresorcinol is obtained by allowing 
90—100% nitric acid to flow with moderate cooling and brisk 
stirring into a suspension of resorcinoldisulphonic acid in concen- 
trated sulphuric acid, the temperature being maintained between 
30° and 80° during nitration. The crude product is yellowish- 
brown in colour and has m. p. 173—175°. G. F. M. 


2 :4:6-Trinitroresorcinol [Styphnic Acid]. Hans Ermsrckx 
and Lupwig JABLONSKI (Ber., 1921, 54, [B], 1084—1089).— 
2:4: 6-Trinitroresoreinol, m. p. 174° to 179—180°, is obtained 
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together with oxalic acid by the oxidation of quebracho extract 
by nitric acid (D 1-4). The monopotassium salt, (+H,O), pale 
yellow, lustrous prisms and the dipotassium compound, (+H,0), 
orange needles united to moss-like aggregates, are obtained by the 
regulated addition of alcoholic potassium acetate solution to 
2 : 4: 6-trinitroresorcinol dissolved in alcohol; both salts explode 
violently when heated. The monosodium compound was isolated 
as the trihydrate, lustrous needles, and the dihydrate; it explodes 
with violence at 120—130°. Disodium styphnate trihydrate forms 
pale yellow, crystalline aggregates. H. W. 


Polycyclic Phenols from Sodium Phenoxide Fusions. 
Fritz Hormann and Myron Heyn (Brennstoff-Chem., 1921, 2, 
147—150).—Four of the six possible isomerides of dihydroxydi- 
phenyl have been obtained by the fusion and partial distillation 
of sodium phenoxide in a stream of hydrogen or nitrogen. The 
gases given off at 485—490° consisted mainly of hydrogen with a 
little methane or ethane, but contained neither carbon dioxide nor 
monoxide. The distillate, about 4% of the original fused mass by 
weight, consisted mainly of benzene together with appreciable 
quantities of diphenyl and diphenyl oxide. By suitable treatment 
of the residue, small quantities of 2-hydroxydiphenyl, OH-C,H,Ph, 
were obtained, together with much larger quantities of 2 : 2’-di- 
hydroxydiphenyl, m. p. 109°. A new dihydroxydiphenyl, m. p. 


92—93°, not previously described, was also isolated, possibly. 


2: 3’-dihydroxydiphenyl. Appreciable quantities of 3 : 3’-dihydr- 
oxydiphenyl, m. p. 123-5°, and 3 : 4’-dihydroxydiphenyl, m. p. 190°, 
were also obtained (compare Fischer and Ehrhardt, this vol., 
i, 412). W. P. 


Synthetic and Natural Humic Acids. WitHELM ELLER 
(Brennstoff-Chem., 1921, 2, 129—133. Compare A., 1920, i, 733).— 
O Further analyses of the humic 

i acids obtained from catechol, 
HO—7 \_H | = Y \_OH quinol, and p-benzoquinone have 


H—! Jw HE | || given concordant results agreeing 
\/ \Z4 with the formula C,H,O,, pre- 
O O viously obtained. The author sug- 


gests the annexed formula for the 
product. A qualitative comparison made between the synthetic 
and natural humic acids gave closely agreeing results. W. P. 


Optical Activation by Catalysis of Phenylmethylcarbinol. 
Henri Wovyts (Bull. Soc. chim. Belg., 1921, 30, 30—41).—Phenyl- 
methylearbinol was subjected to catalytic dehydration by the 
action of 1% or more of camphorsulphonic acid at 100—108°. 
The predominating reaction under these conditions was the form- 
ation of the ether oxide, b. p. 156-5°/17 m., D}° 10058, and water, 
but styrene was also formed, which, however, being the most 
volatile substance present, could be for the most part distilled 
off during the operation by the employment of a suitable vacuum. 
At the end of the heating the active camphorsulphonic acid was 
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eliminated as a residue by adding the requisite quantity of benzidine 
and removing the unchanged carbinol and the ether oxide by 
distillation in a high vacuum. It was found that this distillate 
exhibited optical activity, but the result of successive operations 
on the same material showed that this activation tended towards 
a limit of the order of «=2-86°. By fractional distillation of a 
preparation which had only been exposed for a short period to 
the action of the catalyst, the unchanged carbinol and its ether 
oxide were isolated. Both were levorotatory, «,—0-19° and 
—1-11° respectively, and there is accordingly a change of sign of 
rotatory power in passing from carbinol to oxide. G. F. M. 


Cholesterol. XXXI. The Differing Behaviour of certain 
Stereoisomeric Derivatives of Cholesterol. A. Winpavs and 
A. von SrapEen (Ber., 1921, 54, [B], 1059—1066).—The diverse 
behaviour of «- and §-4-chlorocholestan-7-one and their derivatives 
has been examined. 

The structural identity of the parent substances is established 
in the following manner. Each is convertible into heterocholes- 
tanone (Windaus and Dalmer, A., 1919, 1, 204), and therefore 
contains the oxygen atom in position 7. Further, «- and §-chloro- 
cholestanones are convertible by fuming nitric acid into isomeric 
chlorodicarboxylic acids, C,,H,;0,Cl; the $-acid (Windaus and 
Stein, A., 1904, 1, 1010) is converted through the corresponding 
hydroxy-acid into the pata Pe by Clemmensen’s 

: : ‘ CH,” 720 35°CO,H ° 
method into the acid, CHES OH -CH: CH,-CO,H’ m. p. 273°, 
(anhydride, m. p. 118°), which has been obtained previously by 
Windaus and Dalmer (loc. cit.) from heterocholestanone. This acid 
and also the keto-acid mentioned above are also obtained from the 
«-chloro-dicarboxylic acid, long needles, m. p. 263—264° (anhydride, 
plates, m. p. 124°), which for this purpose is transformed into the 
a-hydroxy-acid, leaflets, m. p. 218°. It is thus proved that the 
chlorine atom of each of the parent substances is attached to the 
carbon atom in position 4. The established constitution of the 
final reduction product (Windaus, A., 1920, i, 434) proves that 
fission occurs between the carbon atoms 7 and 8. 

a-Chlorocholestanone can be boiled for many hours with zinc 
dust and glacial acetic acid without undergoing change, at any 
rate as far as the replacement of chlorine by hydrogen is concerned ; 
under similar conditions, the 8-compound yields heterocholestanone. 
Similarly, the «-chlorodicarboxylic acid is unaffected by zinc and 
boiling acetic acid, whereas the @-isomeride is’ converted into the 

CH,*CayHg,°CO,H 

CH,*CH-CH,°CH,:OH 


, or its lactone, colourless needles, m. p. 


acid, m. p. 212°, having the constitution CH,< 


CH.°C29H3;°CH,"OH 
or CHS Cr -CH-CH,-CO,H 
118°. N/2-Potassium hydroxide solution at 50° rapidly causes 
replacement of the chlorine atom by the hydroxyl group in the 
8-chlorodicarboxylic acid; under similar conditions, the «-chloro- 
compound is unaffected, protracted treatment with 25%, alkali at 


i. 508 ABSTRACTS OF CHEMICAL PAPERS. 


100° being necessary in this case to produce the like change. In 
replacement reactions, therefore, the halogen atom of the $-com. 
pound is much more mobile than that in the a-substance. The 
reverse is true in such changes as involve the elimination of 
hydrogen chloride ; thus, a-chlorocholestanone, when distilled under 
diminished pressure, gives a halogen-free product (? heterocholes. 
tanone), whereas the $-derivative passes over unchanged. Similarly, 
the «-compound loses hydrogen chloride under the influence of 
alcoholic potassium hydroxide solution, whereas the $-isomeride is 
unaffected. H. W. 


Solubility. V. Solubility of Salts of Aromatic Acids and 
their Ammines. Fritz Epnraim (Ber., 1921, 54, [B], 965— 
973).—In continuation of previous work (this vol., i, 339, ii, 305, 
338, 339), the solubility of the salts of aromatic sulphonic acids with 
metals of small volume (Ni, Co, Cu, Cd, Zn) has been examined; 
its dependence on the constitution is thus expressed. (i) The 
salts of all sulphonic acids which contain a chlorine or bromine 
atom or a nitro-group in any position in the molecule yield very 
sparingly soluble ammines; the ammonia-free salts are in every 
case more freely soluble than the ammines. (ii) All sulphonic 
acid which do not contain these substituents, even those which 
have an acidic residue other than Cl, Br, or NO,, such as —OH, 
—CO,H, or a second —SO,H group, give very freely soluble ammines; 
in every case the latter are more freely soluble than the ammonia- 
free salts (o-xylene-4-sulphonic acid is an exception to this rule). 
The preparation of the ammines of class (i) is simply effected by 
treating the sulphonic acid with an ammoniacal solution of a 
nickel salt, when a precipitate is formed immediately or after a 
short interval, according to the concentration of the solutions. 
The solubility of the ammines of different metals generally increases 
in the order, Ni<cCu<(Cd<Zn; this is also the order of decreasing 
stability in the attachment of ammonia to metal. The ammonia- 
free salts of these acids are, in general, freely soluble; the metallic 
atom is united to water of crystallisation, and the whole molecule 
is therefore water-like and miscible with water. 

The rules (i) and (ii) can be utilised in the purification of sub- 
stituted monosulphonic acids from portions remaining unattacked 
and for the separation of mono- and di-sulphonic acids from one 
another. A single precipitation with an ammoniacal nickel solution 
suffices to cause the separation of the substituted monosulphonic 
acid as ammine whilst the other components remain in solution. 

With salts of carboxylic acids, the inverse relationship is fre- 
quently encountered, the ammonia-free salts containing Cl, Br, etc., 
being generally less soluble than the ammines. In them, the 
metal is also related to —Cl, —Br, or the -NO, groups, and therefore 
limited in its power of union with water in virtue of its subsidiary 
valencies. 

The behaviour of tervalent cobalt has also been investigated, 
and an excellent precipitant has been found in the hexammine- 
cobalti-ion [Co(NH3),]""*. It reacts with formation of precipitates 
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in all those cases in which a sparingly soluble ammine of a bivalent 
metal is produced, and also in many others. The cobaltammines 
of lower valency have only moderate precipitating power; the 
salts of the trans-dinitritotetramminecobalti-ion, [Co(NO,).(NH3),4]"" 
do not even yield precipitates with those acids which generally 
yield the least soluble salts. The sole exception is found in a 
derivative of naphthalene-f-sulphonic acid (this acid appears to 
show a general exceptional behaviour in its ability to form beauti- 
fully crystalline, sparingly soluble salts with heavy metals which 
have not been described previously. Naphthalene-«-sulphonic 
acid, on the other hand, behaves normally). 

The behaviour of the following acids towards the chlorides of 
nickel, copper, cadmium, and zinc and their ammines, and towards 
hexamminecobalti-chloride and chloropentamminecobalti-chloride 
is fully described: 5-nitro-6-nitro- and -7-nitronaphthalene-«- 
sulphonic acids, 2 : 6-dinitro-m-xylene-4-sulphonic acid, 2 : 6-di- 
nitrotoluene-4-sulphonic acid, 4 : 5-dichloro-2-nitrobenzenesulphonic 
acid, 2: 5-dichlorobenzenesulphonic acid, 5-chloronaphthalene-«- 
sulphonic acid, 3:4-dichlorobenzenesulphonic acid, 4-chloro-2- 
nitrobenzenesulphonic acid, 2-chloro-3 : 5-dinitrobenzenesulphonic 
acid, m-nitrotoluene-4-sulphonic acid, p-nitrotoluene-2-sulphonic 
acid, dibromonaphthalene-$-sulphonic acid. Each individual of 
this group gives precipitates with hexamminecobalti-chloride and 
with the ammines of bivalent metals; with the nickel ammines, 
the separation is so complete that it is almost possible to base a 
method of estimation on it. The following acids of class (ii) have 
been examined : m-xylene-4-sulphonic acid, benzenesulphonic acid, 
m-sulphobenzoic acid, p-sulphobenzoic acid, m-xylene-5-sulphonic 
acid, o-xylene-4-sulphonic acid, naphthalene-«- and -$-sulphonic 
acids, 6-hydroxynaphthalene-$-sulphonic acid, 1-hydroxynaphtha- 
lene-5-sulphonic acid, «-naphthol-5-sulphonic acid, phenol-p-sul- 
phonic acid. 

None of the di- or tri-sulphonic acids, even if a Cl, Br, or NO, 
group is present, gives a precipitate with ammoniacal nickel, copper, 
cadmium, or zinc solutions (or with the corresponding ammonia- 
free solutions) or with carbonatotetrammine- or purpureo-cobalt 
salts. Hexamminecobalti-chloride yields precipitates with 1-nitro- 
naphthalene-3 : 7-disulphonic acid, 1-nitronaphthalene-3 : 6-disul- 
phonic acid, 8-bromonaphthalenedisulphonic acid, naphthalene- 
|: 6-disulphonic acid, naphthalene-1 : 5-disulphonic acid, naph- 
thalene-2 : 7-disulphonic acid, 2 : 6-dinitrobenzene-1 : 4-disulphonic 
acid, 8-naphthol-6 : 8-disulphonic acid (but not with benzene-m- 
disulphonic acid, (-naphthol-3:6-disulphonic acid, and 3:5- 
disulphobenzoic acid), with 7-chloronaphthalene-1 : 3 : 6-trisulphonic 
acid, 5-nitronaphthalene-1 : 3: 7-trisulphonic acid (but not with 
naphthalene-1 : 3: 6-trisulphonic acid or 7-chloronaphthalene- 
1 : 3: 6-trisulphonic acid). H. W. 


Thioamides. I. Preparation of Thioamides with the Aid 
of Aluminium Sulphide. Kart KinpieR and FRIEDRICH 
Finnporr (Ber., 1921, 54, [B], 1079—1081).—Thioamides are 
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prepared in good and sometimes quantitative yield by heating the 
requisite acid amide with aluminium sulphide and a substance 
containing water of crystallisation such as sodium sulphate hexa- 
hydrate in a sealed tube; the quantities of materials are so chosen 
that an excess of hydrogen sulphide is formed. Alternatively, 
the ammonium salt of the requisite acid may be employed, in which 
case the presence of a hydrate is unnecessary. The preparation of 
thiobenzamide from benzamide and acetamide from ammonium 
acetate is described in detail. H. W. 


Thioamides. II. Reduction of Thioamides to Primary 
Amines. Kari Kinpier and Watter Denn (Ber., 1921, 54, 
[8], 1080—1081).—Thioamides give good yields of the corresponding 
primary amines when reduced by aluminium amalgam in neutral 
solution. The conversion of thiobenzamide into benzylamine and 
of thioacetamide into ethylamine in aqueous alcoholic solution is 
described. H. W. 


The Acid Constituents of the Resin of the Maritime Pine. 
GEORGES re (Compt. rend., 1921, 172, 1184—1186. Compare 
this vol., i, 487).—Pimaric acid as isolated from pine resin and 
purified ly Vesterberg’s method consists of a mixture of ae of 
the dextro-acid and 63% of the levo-acid. W.G 


The Acid Constituents of the Resin of the Maritime Pine. 
Isomerisation of the Pimaric Acids. Grorces Dupont 
(Compt. rend., 1921,172, 1373—1375. Compare preceding abstract). 
—l-Pimaric is slowly isomerised by heat; acetic acid and more 
particularly hydrochloric acid exert a marked catalytic effect on 
this change. Using hydrochloric acid as a catalyst, it was possible 
to show that the change takes place in two stages. In the first 
stage, «-pimarabietic acid, [«],—76-4°, is formed, and then in the 
second stage is converted into $-pimarabietic acid, m. p. 172—173°, 
[«];—100-1° (compare Schultz, Mon. Sci., 1920, 10, 102). 
d-Pimaric acid does not undergo isomerisation under these conditions. 


W. G. 


5-Iodo-3-nitro-4-hydroxybenzoic Acid and the Mercury 
Derivative of m-Nitro-p-hydroxyphenylcarbinol. Morris $8. 
Kuarascu (J. Amer. Chem. Soc., 1921, 43, 1203-—1205).—The 
constitution assigned to the mercury derivative of m-nitro-p- 
hydroxyphenylcarbinol by Hart and Hirschfelder (this vol., i, 140) 
is shown to be incorrect. The mercury is actually in position 5, 
that is ortho to the hydroxyl group. When treated with iodine in 
potassium iodide this mercury derivative yields 5-iodo-3-nitro-4- 
hydroxyphenylcarbinol, m. p. 138°, which when oxidised with 
potassium permanganate in alkaline solution gives 5-iodo-3-nitro- 
4-hydroxybenzoic acid, also prepared by direct nitration of 5-iodo- 
4-hydroxybenzoic acid. W. G. 


Preparation of Aurothiosalicylic [o-Aurothiolbenzoic] Acid. 
FARBWERKE vogM. Metster, Lucius, & Britnine (Brit. Pat. 
157226; from Chem. Zentr., 1921, ii, 962).—o-Thiolbenzoic acid is 
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treated with a gold haloid double salt. For example, solutions of 
o-thiolbenzoic acid and potassium aurobromide in ethyl acetate are 
mixed and after filtration, o-awrothiolbenzoic acid, SAu’C,H,°CO,H, 
is precipitated by absolute ethyl alcohol as a yellow powder. It 
gives alkali salts soluble in water and has medicinal properties. 
The potassium salt, obtained by dissolving the acid in a dilute 
aqueous solution of potassium hydroxide, is obtained as a white 
powder by precipitation with ethyl alcohol. G. W. R. 


Resolution of Racemic Acids by Optically Active Alcohols. 
II. The Resolution of Atrolactic and «-Hydroxy-$-phenyl- 
propionic Acids by I-Menthol. Hrnry WRreEN and EpwarpD 
Wrieat (Trans., 1921, 119, 798—803). 


Specific Rotation of the Active Sodium Salts of -Hydroxy- 
phenylbutyric Acid and the [Asymmetric] Reduction of 
Benzoylpropionic Acid in the Body. H. THIERFELDER and 
Erich Scuempr (Zeitsch. physiol. Chem., 1921, 11%, 94—100).— 
The sodium salt of the hydroxy-acid from human and dog’s urine 
(after administration of the keto-acid) has [«], —12-8° to —13-1°. 
y-Hydroxyphenylbutyric acid has now been resolved by means of 
brucine, and furnishes two sodium salts with rotations approxim- 
ately +3° and —13°, so that the reductions by the animal organism, 
unlike that by yeast, leads to the formation of one enantiomorph 
only. C. R. H. 


Reduction of Fluoreneglyoxylic Ester. WILHELM WISLICENUS 
and HERBERT WEITEMEYER (Ber., 1921, 54, [B], 978—979. Com- 
pare Sieglitz, this vol., i, 110)—Ethyl fluoreneoxalate is slowly 
reduced by aluminium amalgam in the presence of moist ether to 
ethyl fluorene-9-hydroxyacetate [fluoren-9-glycollate] 

C,,H,’CH(OH)-CO,Et, 
colourless, interwoven needles, m. p. 84°. The latter is converted 
by the calculated quantity of alcoholic sodium hydroxide solution 


mainly into benzofulvene-w-carboxylic acid, CoH c:cH-CO,H, 


CoH, 
slender, yellow needles, m. p. 222—223°, small amounts of fluorene- 
glycollic acid appearing to be formed simultaneously. H. W. 


The Solubility of Phthalic Acid in Water and in Sodium 
Sulphate Solutions. L. McMaster, E. Benprr, and E. WEIL 
(J. Amer. Chem. Soc., 1921, 43, 1205—1207).—The solubility of 
phthalic acid in water and in 10% and 15% solutions of sodium 
sulphate respectively is given over the temperature range 25—85°. 
The solubility diminishes slightly as the concentration of the 
sodium sulphate increases. W. G. 


Preparation of Phthalic Anhydride. Hipremartsvu Sasa (Brit. 
Pat. 140051).—Phthalic anhydride is obtained by adding 35 kilos. 
of «-nitronaphthalene to 450 kilos. of concentrated sulphuric acid 
(D 1-82) heated at 150—160°, and when the former has melted, 
80—90 kilos. of iron borings or other reducing metal are stirred 
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in. After the vigorous evolution of gas has subsided, the phthalic 
anhydride is distilled off in a suitable vacuum at about 300°. 
G. F. M. 


New Components of Colophony, the Colophenic Acids and 
their Analogues. Ossian Ascuan (Ber., 1921, 54, [B], 867— 
886).—A new series of acids has been isolated from the residues 
left after the isolation of pinabietic acid from the “ black liquor” 
of the sulphate cellulose factories (compare A., 1919, i, 326) and 
also from American and Finnish colophony. The acids have the 
general formula C,H» ;)90,, and are provisionally named in 
accordance with the number of carbon atoms present in the mole- 
cule, hexadecacolophenic acid thus having the formula C,,H,,0,. 
They are distinguished from the resin acids by their monobasic 
nature, although four oxygen atoms are present in the molecule. 
One of the two remaining oxygen atoms is present in the hydroxy] 
group; the @ldehyde radicle is not present, and ketonic char- 
acteristics could not be established definitely. The lactone ring 
is absent. The acids themselves are colourless or pale yellow, but 
the solutions of their alkali salts are dark yellow to brownish- 
yellow. In contrast to those of the resin acids, the sodium salts 
of the colophenic acids are freely soluble in cold water and the 
solutions are unaffected by carbon dioxide. The barium, calcium, 
silver, and copper salts are comparatively freely soluble in water. 
The acids are highly unsaturated and immediately decolorise per- 
manganate. The colour reactions with nitric acid, sulphuric acid, 
and Mach’s reagent are described. 

The isolation of hexadecacolophenic acid from the mother liquors 
obtained in the preparation of pinabietic acid is effected by separ- 
ating the remainder of the latter (as sodium salt) by addition of 
sodium chloride, removal of resinates by treatment of the filtrate 
with carbon dioxide, precipitation of the colophenic acid, and 
purification by repetition of the process. The preparation of the 
acids from colophony is effected (1) by solution of the latter in hot 
aqueous sodium carbonate, treatment of the cold solution with 
carbon dioxide until precipitation of the acid resinate is complete 
and acidification of the filtrate or (2) by solution in sodium hydroxide 
followed by successive treatments with sodium chloride and carbon 
dioxide and then by precipitation. The further purification of the 


crude acids is effected by taking advantage of the fact that the | 
colophenic acids are soluble in benzene but insoluble or nearly so | 


in light petroleum, by which they are precipitated from solution in 
benzene. The following individual acids are described. Hexa- 
decacolophenic acid, C,,H,.0,, from the mother-liquors of the 
preparation of pinabietic acid, large, yellow granules, m. p. 96— 
105°, or almost colourless powder, m. p. 86—98°, [«]j}-+22-33° 
or -+21-66° (for different specimens), in benzene solution (the 
silver salt and acetyl derivative were analysed). The acid appears 
to be stable towards molten potassium hydroxide. It was also 
isolated (m. p. 115—123°, [«], +28-8° in benzene solution) from 
two varieties of technical American colophony, but it does not 
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appear to be present in all sorts. It was prepared artificially by 
the action of hydrogen peroxide on a slightly alkaline solution 
of pinabietic acid: C,,H,)MePr*-CO,H+2H,O=C,H,+CH,+ 
(,;Hy9(OH).*CO,H. Heptadecacolophenic acid, C,,H,O,, m. p. 
}00—105° after softening at 70—75°, was obtained from Finnish 
colophony, and closely resembled the lower homologue. Octadeca- 
wlophenic acid was isolated from American colophony. Ficosi- 
colophenic acid, obtained from two dark brown technical specimens 
of American colophony, is molten below 110° after softening at 
80—90°. H. W. 
Use of Aluminium Chloride and Ferric Chloride in the 
Preparation of Phenolphthalein. CHARLES FREDERICK WaRD 


(Trans., 1921, 119, 850—852). 


Action of Magnesium Ethyl Bromide on 1 :3-Dibenzyl- 
idene-2-cyclohexanone and 1 : 3-Dibenzylidene-4-methyl-2- 
cyclohexanone. ManoieEsco (Compt. rend., 1921, 172, 1360— 

CH 1362).— When 1 : 3-dibenzylidene-2- 

._™ cyclohexanone is slowly added to an 

CH, \cH, ethereal solution of magnesium ethyl 
CHEtPh-CH| lc cCHPh bromide, a considerable quantity of 
“GS ~b:0 oily material is formed, together with 
a crystalline compound, Cy.H,,03, m. p. 

137-05°, which is a peroxide having the constitution of the annexed 
formula. When reduced by potassium iodide and acetic acid, it 
loses one atom of oxygen, giving appar- 


A ently the oxide, CosH,,0,, m. p. 111°. 

CH, CH, The peroxide condenses with benzoyl 
CHEtPh-C, IO:CHPh chloride to give a benzoyl derivative 
Sv (annexed formula), m. p. 105°; and with 


C-OBs cinnamoyl chloride to give a cinnamoyl 
derivative, m. p. 122—123°. 

Dibenzylidene-y-methylcyclohexanone similarly condenses with 
magnesium ethyl bromide, giving a peroxide, C,,H,,O3, m. p. 
119—120°. W. G. 

Piperitone. I. The Occurrence, Isolation, and Character- 
isation of Piperitone. Joun Reap and Henry GrorcE SMITH 
(Trans., 1921, 119, 779—789). 


Diaminoanthraquinones. M. Batrrecay and J. CLAUDIN 
(Bull. Soc. Ind. Muthouse, 1921, 87, 71—72).—When 1 : 3-dibromo- 


AES A hn ER > bee Bd 


anthraquinone (this vol., i, 349) is treated in nitrobenzene solution 
with p-toluenesulphonamide, potassium carbonate, and powdered 
copper, 1 : 3-ditolylsulphonylaminoanthraquinone, 
C,4H,O,(NH°SO,°C,H,Me),, 
m. p. 245°, is obtained. This dissolves in cold 96% sulphuric 
acid with an orange-red colour, and when this solution is heated on 
the water-bath for one hour and then poured into aqueous ammonia, 
brick-red flakes of 1: 3-diaminoanthraquinone are precipitated. 
This can be crystallised from nitrobenzene as red crystals having 
a black reflex and m. p. 290°. The dibenzoyl derivative has 
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m. p. >300° and, although insoluble in alcohol and only slightly 
soluble in other usual solvents, can be obtained as brown crystals 
from nitrobenzene. It dissolves in cold concentrated sulphuric 
acid to give an orange coloration. 

1:6- and 1: 7-Diaminoanthraquinones were obtained by treat- 
ment of the corresponding nitroanthraquinonesulphonic acids with 
ammonia under pressure. Both were crystallised from anisole. 

1 : 6-Diaminoanthraquinone forms red spangles, m. p. 292°, and 
the diacetyl and dibenzoyl derivatives have m. p. 295° and 275° 
respectively. The latter substance dissolves in cold concentrated 
sulphuric acid with a red colour. 

1 : 7-Diaminoanthraquinone forms red needles, m. p. 290°, and 
the m. p. of the diacetyl and dibenzoyl derivatives are 283° and 
325° respectively. The latter substance dissolves in cold con- 
centrated sulphuric acid to give an orange colour. 

Both the 1 : 6- and 1 : 7-diaminoanthraquinones are easily trans- 
formed into the corresponding dihydroxyanthraquinones by di- 
azotisation and boiling with water. A. J.H 


Studies in the Camphane Series. XXXIX. p-Amino- 
phenylaminocamphor (Camphoryl-p-phenylenediamine). 
Martin Onstow Forster and WiiiAmM Bristow SAvIL_e (Trans., 
1921, 119, 789—798). 


Furfurylidenecamphor and some of its Derivatives. (MLLE) 
Wo.rr (Compt. rend., 1921, 172, 1357—1360. Compare Haller 
and Bauer, A., 1906, i, 441; 1908, i, 357).—Furfuraldehyde con- 
denses with sodium camphor to give furfurylidenecamphor, m. p. 
64°; b. p. 171—175°/11 mm., which, when hydrogenated in the 
presence of reduced nickel, yields tetrahydrofurfuryleamphor, b. p. 
166°/14 mm. Furfurylidenecamphor condenses with organomag- 
nesium derivatives to give furylaryleamphorylmethanes, 

C.H,.< GH:CHR-C,0H;, 
u™/ 


of which the following are described: Phenylfurylcamphoryl- 
methane, m. p. 114°; a ee een an oil; p-tolyl- 
furyleamphorylmethane, b. p. 234°/17 mm.; and p-anisylfuryl- 
camphorylmethane, b. p. 255°/17 mm. W. G. 


The Molecular Refraction and the Specific Rotatory Power 
of Furfurylidenecamphor and some of its Derivatives. (MLLE) 
Wo rr (Compt. rend., 1921, 172, 1404—1405. Compare preceding 
abstract).—The following physical constants are given, the mole- 
cular refractions having been determined in toluene solutions at 
temperatures varying between 23-2° and 24-7°. Furfurylidene- 
camphor has M, 69-62; Ms; 72-28; M, 70-23; [«]!* +339°; tetra- 
hydrofurfuryleamphor has M, 66-58; Msg 63° 24; M, 66- 82; [oc] 
+42°; phenylfurylcamphorylmethane has M, 89- 46: Ms 91: 50; 
M, 90- 16; [a]; +66° ; benzylfuryleamphoryimethane has M, 93-94; 
Mg 96- 23 ; M, 94-50; [«])* +57°; tolylfury Icamphorylmethane has 
M, 94-82; Mz 97- 20: M,, 95-51; [ a}?! +59°; anisylfurylcamphoryl- 
methane has M, 96: 09 ; Me 98- 82; M,, 96-80; [«}' +66°. W.G. 
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The Volatile Oil from the Leaves of the ‘‘ Wild Pimento ’’ 
of Jamaica. O. D. Roxserts (J. Soc. Chem. Ind., 1921, 40, 
)4—96,).—The composition of the volatile oil from the leaves of 
Amomis jamaicensis is approximately as follows: Terpenes, in- 
cluding «-phellandrene and dipentene, 17-0%; cineole, 15-0%; 
aldehydes, unidentified, 0-1°%; alcohols,- chiefly /-linalool with 
some geraniol, 38-3; esters, as linalyl acetate, 1-5%; phenols, 
unidentified, 0-1°/ ; acids, acetic and hexoic in the free state, 0-2% ; 
residue, probably containing sesquiterpenes, 27-8°%. W. G. 


Essential Oil from the Leaves of Skimmia Laureola. JOHN 
LIONEL SIMONSEN (J. Soc. Chem. Jnd., 1921, 40, 126—127).— 
The oil, which was pale emerald green in colour and had D3 0-9041, 
n” 1-4648, acid value 3-63, saponification value 197-96, saponifi- 
cation value after acetylation 238-6, was prepared by distilling the 
shade-dried leaves in steam, the yield being about 0-5% of the 
weight of the dried leaves. It consists mainly of /-linalyl acetate, 
whilst, in addition, a hydrocarbon, b. p. 130—135°/200 mm., 
176—182°/695 mm., D3; 0-859, ni’ 1-471, [a] —4-11°, which 
could not be further identified, /-linalool and a complex mixture 
of sesquiterpene alcohols and esters were isolated. H. W. 


Preparation of Amino-compounds of Cinchona Alkaloids 
and their Derivatives. C. F. Bornrmncer & Sorune (D.R.-P. 
335113; from Chem. Zentr., 1921, ii, 963).—Cinchona alkaloids 
which contain a free phenol hydroxyl group are coupled with 
diazonium salts, the azo-compounds thus obtained reduced by 
the usual methods, and the resulting amino-derivatives of the 
alkaloids alkylated on the phenol hydroxyl groups. Amiénoethyl- 
hydroquinine obtained from hydrocupreineazobenzenesulphonic acid 
by way of aminohydrocupreine corresponds with the amino-com- 
pound obtained by reduction of nitroethylhydrocupreine (D.R.-P. 
283537). Cupreineazobenzenesulphonic acid is obtained from cupreine 
and p-diazobenzenesulphonic acid in alkaline solution; the sodium 
salt crystallises in hexagonal tables with 6 molecules of water; the 
free acid crystallises in red, prismatic tables with 3 molecules of 
water of the composition CosHas05No S; m. p. 257° (decomp.). 
Aminocupreine, C3gH,,0,N3, is obtained by reduction of cupreine- 
azobenzenesulphonic acid by sodium hydrogen sulphite in alkaline 
solution, and forms yellow crystals, m. p. 195 (decomp.), unstable 
like o- aminophenol, and forms four series of salts; gives by catalytic 
reduction aminohydrocupreine. The latter gives, with ethyl sulphate 
in alkaline solution, aminoethylquinine, C,,H,,0,Ns, which forms 
rectangular, prismatic needles or tables like cholesterol; m. p. 
213—214°. The monosulphate is almost colourless and the disul- 
phate red. By catalytic reduction, aminoethylhydroquinine is 
obtained. G. W. R. 


Interconversion of Creatine and Creatinine. I and II. 
Amanpus Haun and Grore Barkan (Zeitsch. Biol., 1920, 72, 
25—36, 305—313).—When kept for one or two weeks at ordinary 
temperatures in NV /10 to N-sodium hydroxide, creatinine is mostly 
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transformed into creatine, and an equilibrium is attained, which 
can also be reached from the other side. 4=[creatine]/[creatinine]— 
2-12, and is not affected by the changes in the concentrations of 
the alkali employed. The reaction is unimolecular and slightly 
complicated by a side reaction resulting in the formation of traces 
ofanamine. In acid solution, the change from creatine to creatinine 
is complete, because the latter is much the stronger base. At 
ordinary temperatures in V /10-hydrochloric acid, the change requires 
about a fortnight. The authors have determined the hydrolytic 
dissociation of the chlorides electrometrically, and hence calculate 
the dissociation constants at 17°: 6-14x10- and 1-85~x 107, for 
creatine and creatinine respectively. [Wood, Trans., 1903, 83, 
576, found at 40° 1-81x10™ and 3-5x10™ respectively.] In 
the second paper, it is shown that creatinine, when added to acid 
urine, is not changed, but when 0-1—0-6% of creatine is added 
to urine, it is converted quantitatively into creatinine in twenty- 
four hours. For the estimation of creatine in urine, the authors 
mix the latter with an equal volume of 2N-HCl and heat for twenty- 
four hours at 60°, instead of a shorter time at 100°. G. B. 


A New Degradation Product of Physostigmine [Eserine]. 
Epcar StepMAN (Trans., 1921, 119, 891—894). 


Mitragynine and Mitraversine, Two New Alkaloids from 
Species of Mitragyne. ELLEN Fievp (Trans., 1921, 119, 887—89]). 


New Sulphonated Derivatives of Osindole and Isatin. J. 
Martinet and O. Dornier (Compt. rend., 1921, 172, 1415— 
1417).—When phenylacetic acid is warmed on a water-bath for 
one hour with sulphuric acid and the product is nitrated, o-nitro-p- 
sulphophenylacetic acid is obtained, giving an unstable silver salt. 
If the acid in solution is warmed with sodium sulphide, sodium 
oxindole-6-sulphonate is obtained, from which the free acid is readily 
liberated. The latter gives an oxime, which, when reduced with 
stannous chloride, gives amino-oxindole-6-sulphonic acid as its 
stannichloride. The latter, when treated in boiling aqueous sus- 
pension with copper acetate, gives isatin-6-sulphonic acid isolated 
as its potassium or barium salts. The potassium salt, when con- 
densed with indoxyl in acetic acid solution, gives an indirubin 
which dyes animal fibres violet. The sodium salts of oxindole-6- 
sulphonic acid and isatin-6-sulphonic acid condense together to 
give sodium isoindigotin-6 : 6’-disulphonate. W. G 


Action of Chloraloxime on Aromatic Amines ; Synthesis 
of Isatins. Ts. Martinet and P. Coisset (Compt. rend., 1921, 
172, 1234—1236).—Chloraloxime condenses with aniline in neutral 
solution to give oximinoethenyldiphenylamidine, 

NPh:C(NHPh)-CH:N-OH, 
but in acid solution it gives oximinoacetanilide, NHPh-CO-CH:N-OH. 
The latter substance, when warmed with sulphuric acid, yields 
isatin. In a similar way, starting with p-chloro-o-anisidine hydro- 
chloride in place of aniline, the authors have prepared oximino- 
aceto-5-chloro-o-anisidide, OMe-C,H,Cl-NH-CO-CH:N-OH, m. p. 


ORGANIC CHEMISTRY. i. 517 


190°, and 4-chloro-7-methoxyisatin, m. p. 255°, giving a phenyl- 
hydrazone, m. p. 245°, and an oxime, m. p. 230°; a barium isatate, 
(CjyH,0,NCl),Ba,2H,O, and a copper salt were also prepared from 
it. When condensed with indoxyl the isatin gives 4-chloro-7- 
methoxyindirubin. W.G. 


Preparation of 3-Nitroquinoline and its Derivatives. 
BapDIscHE AntuLin- & Sopa-Faprik (D.R.-P. 335197; from Chem. 
Zentr., 1921, ii, 962) —o-Amino-derivatives of aromatic aldehydes 
or ketones or derivatives of these aldehydes or ketones are condensed 
with methazonic acid. 3-Nitroguinoline is obtained from o-amino- 
benzaldehyde and methazonic acid solution after remaining for 
several hours at ordinary temperatures, and acidifying with hydro- 
chloric acid; it forms colourless crystals, m. p. 128°, easily volatile 
insteam. By the action of methazonic acid on an alkaline solution 
of isatin and acidifying with hydrochloric acid, $-isatinoxime is 
obtained together with 3-nitroquinoline-4-carboxylic acid, which can 
be separated from the oxime by means of sodium hydrogen carbonate 
and forms colourless needles, m. p. 204°. By treating o-amino- 
acetophenone, dissolved in water with the addition of hydrochloric 
acid, with methazonic acid solution and acidifying with hydro- 
chloric acid, a mixture is obtained of o-aminoacetophenoneoxime 
and 3-nitro-4-methylquinoline. These are separated by treatment 
with sodium hydroxide solution, in which only the oxime is soluble. 
The nitro-compound crystallises from hot water in colourless 
prisms, m. p. 118°, volatile in steam. G. W. R. 


Reduction of certain Aromatic Nitro-compounds by 
Ammonium Sulphide. A. KorozyNsxi and §S. PrssEcki 
(Anzeiger Akad. Wiss. Krakau, 1917, 176—183; from Chem. Zenir., 
1921, i, 866—867).—The reduction of s-trinitrobenzene is influenced 
by the nature of the solvent used. Using as solvent water or 
weaker alcohol than described by Bader (A., 1891, 1030), 5-nitro- 
m-phenylenediamine is obtained instead of dinitroaniline. The 
reaction shows a close connexion with the formation of the additive 
product of s-trinitrobenzene with two molecules of ammonia 
described by Korezyriski (A., 1908, i, 977; 1909, i, 639), which is 
also formed as an intermediate product in the reduction with 
ammonium sulphide. As in the reduction of 2:4: 6-trinitro- 
phenol, 4-nitro-2 : 6-diaminophenol is formed; the groups reduced 
are those which exert the greatest influence on the formation of 
the abnormal salt (compare Korczyriski, loc. cit.). Also in the 
partial reduction of 2: 4-dinitrobenzoic acid the first nitro-group 
to be reduced is the one in the para-position, which has the greatest 
influence in the formation of the abnormal salt, and not the one 

next to the acid group, as hitherto supposed. In 

HN. NH, aqueous solution, both groups are reduced by 
| OH! ammonium sulphide. The connexion between the 
| JN formation of an abnormal salt and capability of 
O,N NO reduction is explained by postulating (annexed 
Q. formula) a mutual satisfaction of residual affinities 
between the nitro-groups concerned and the groups 
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in the region of the activity of the acid hydrogen; in other 
words, the ammonia: molecules. 

5-Nitro-m-phenylenediamine, obtained by gradual addition of 
concentrated aqueous ammonium sulphide solution to a boiling 
aqueous solution of s-trinitrobenzene, crystallises in brownish-red 
needles, m. p. 159°. The dibromo-derivative forms brownish- 
yellow scales, m. p. 183—184°. The acetyl derivative is almost 
insoluble. 5-Nitro-1 : 3-di-trinitroanilinobenzene is formed by heat- 
ing 5-nitro-m-phenylenediamine with 2 molecules of picryl chloride 
and the calculated amount of sodium acetate under a reflux con- 
denser; it forms orange-red crystals, blackens at 240°, m. p. 260° 
(decomp.). Nitrochrysoidine, NPh°N-C,H,(NH,).°NO,, is obtained 
in the form of the hydrochloride by gradual addition of a diazotised 
solution of aniline in dilute hydrochloric acid to a solution of nitro- 
phenylenediamine in 10% hydrochloric acid and addition of potassium 
acetate solution until the hydrochloric acid reaction nearly dis- 
appears; it forms brown crystals with steely lustre; the aqueous 
solution is orange coloured and turns red on adding excess of hydro- 
chloric acid. 1-Nitro-3-amino-6-dimethylaminophenazine, 

NMe,’C,,.N,H;(NH,)-NO,, 

is formed by heating for three hours an aqueous solution of thc 
crystalline product obtained by warming together for a short time 
nitrosodimethylaniline hydrochloride and _nitro-m-phenylenedi- 
amine; it forms reddish-brown needles with varying amounts of 
water of crystallisation; it gives red solutions in dilute and 
blue solutions in concentrated acids. Anhydro-compounds of 
varying composition are obtained by condensation of nitro-m- 
phenylenediamine with formaldehyde in aqueous solution. 4-Nitro- 
2: 6-diaminophenol is obtained by passing hydrogen sulphide into 
a hot solution of picric acid in dilute ammonia until no precipitate 
is given by addition of dilute hydrochloric acid to a small quantity 
of the filtered concentrated solution; the solution is evaporated 
to small volume with dilute hydrochloric acid, sulphuric acid 
(1 : 1) is added to the filtered solution and the precipitated sulphate 
is decomposed by sodium acetate. 3: 5-Diaminobenzoic acid is 
formed by reduction of 3 : 5-dinitrobenzoic acid in aqueous solution. 
The latter, by complete reduction in aqueous solution, gives m- 
phenylenediamine, and by careful partial reduction, 2-nitro-4- 
aminobenzoic acid. 4-Dimethylaminobenzeneazo-2-nitrobenzoic acid, 
NMe,°C,H,*N-N-C,H,(NO),"CO,H, formed by diazotisation of 
nitroaminobenzoic acid and heating with an alcoholic solution of 
dimethylaniline, crystallises in scarlet-red scales tinged with violet, 
m. p. 216° (decomp.), soluble in dilute acids and alkalis; the 
compound is a nitro-derivative of methyl-red, and is not less sensitive 
as an indicator. G. W. R. 


The Reactions of the Formamidines. IX. The Synthesis 
of ey, gay ty tg Acid. F. B. Datys and 
W. S. Lone (J. Amer. Chem. Soc., 1921, 43, 1200—1202. Compare 
A., 1909, i, 781; 1916, i, 751; 1918, i, 238).—Anilinomethylene- 
benzoylacetanilide reacts with hydrazine sulphate in the presence 
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of sodium carbonate in alcohol to give 5-phenylpyrazole-4-carboxyl- 
anilide, m. p. 182°, which crystallises with one molecule of methyl 
or ethyl alcohol and gives an unstable hydrochloride. When boiled 
with concentrated hydrochloric acid, it is hydrolysed, yielding 
5-phenylpyrazole-4-carboxylic acid, m. p. 260°, which gives silver, 
copper, and barium salts and an ethyl ester, m. p. 85—86°, which 
was, however, prepared indirectly. Neither the free acid nor its 
ester reacted with aniline. 

5-Phenyl pyrazole-4-carboxyl-p-anisidide, m. p. 161°, was obtained 
by the action of hydrazine on benzoyl-p-anisidylaminomethylene- 
aceto-p-anisidide and 5-phenyl-4-pyrazolecarboryl-o-anisidide, m. p. 
127°, was similarly prepared. W. G. 


The Preparation and Properties of some Salts of Uric Acid. 
L. J. Curtman and D. Hart (J. Biol. Chem., 1921, 46, 599—613).— 
Zinc urate, ZnC;H,O,N,,2H,O, was prepared by the addition of 
zinc acetate to an aqueous solution of monopotassium urate. The 
following nickel and copper salts of complex composition were 
similarly prepared, for which the formule NiC;H,O,N,,NiCO,,2H,O, 
Ni(C,H,0,N,).,cH,O, 7CuC;H,O.N,, 3Cu0,4H,0, 
5Cu(C;H,0,N,),2Cu0,20H,O are suggested. E. 8. 


The Relationship between Resinification and the Constitu- 
tion of Chemical Compounds. WatrHeR HeERzoG (Oester. 
Chem. Zeit., 1921, 24, 76—79)—The grouping —N:C.N- is char- 
acteristic of a whole class of substances which readily undergo 
polymerisation with the formation of resins, and may therefore 
be regarded as a typical resinophore group. A general method 
for the preparation of such synthetic resins consists in heating 
s-disubstituted thiocarbamides, or carbamides at temperatures 
above their melting points, either alone, or, preferably, in presence 
of a solvent, whereby hydrogen sulphide or water is eliminated 
and the resulting carbodi-imides are simultaneously converted into 
the resinous polymeride. For example, s-diphenylthiocarbamide, 
dissolved in an equal quantity of aniline, is converted, by heating 
for forty hours at the boiling point of the solution, into a resin 
the greater part of which can be distilled at 190—240°/30—40 mm. 
The distillate, representing 67% of the theoretical yield, forms a 
clear amber-like resin, m. p. 144°, soluble in benzene, turpentine, 
and fatty oils. Similar resins were prepared in like manner from 
di-p-tolylthiocarbamide, phenyl-p-tolylthiocarbamide, di-p-chloro- 
phenylthiocarbamide, phenylallylthiocarbamide, di-«-naphthylthio- 
carbamide, di-m-4-xylylthiocarbamide, dibenzylthiocarbamide, di- 
phenylenethiocarbamide (from carbon disulphide and benzidine), 
and pinacolylthiocarbamide. Mixed resins were also obtained from 
mixtures of the above thiocarbamides, and, unlike the simple resins, 
they showed no tendency to depolymerisation with deposition of 
the crystalline carbamide. This property should render them of 
value as synthetic lacs. Dehydration of the substituted carbamides 
resulted in the formation of resins identical with those produced 
from the corresponding thiocarbamides, but the reaction does not 
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proceed so smoothly, and the yields are accordingly diminished. 
A phosphorus resin containing the group —N:P:N- was prepared 


in a similar manner from triphenylphosphamide. G. F. M. 


The Hofmann and Curtius Transformations in Relation 
to Steric Hindrance. H. L. Buninea (Rec. trav. chim., 1921, 
40, 327—353)—In order to distinguish between the effects of 
ortho-substituents on the different valencies of a side-chain at- 
tached to a benzene nucleus, a number of di-ortho-substituted 
benzamides, benzohydrazides, and benzoazides have been examined, 
The results seem to show that if the bonds be numbered from the 


N 
nucleus, R—CO— NH H, RC CO—N—N, RCO" NH NH~H, 


then, contrary to the steric "hypothesis in ‘its simple “form. the 
bonds (1) and (3) are weakened and the bonds (2) and (4) 
strengthened by the introduction of ortho-substituents. 

That the bond (2) in amides is strengthened by ortho-substi- 
tution is shown, for example, by the differences in the case of 
hydrolysis of substituted benzamides (Trans., 1897, 71, 229). The 
Hofmann transformation, on the other hand, involves the rupture 
of bonds (1) and (3), as does the Curtius transformation of azides. 
It is significant, therefore, that the amides and azides of 2: 4: 6. 
tribromobenzoic acid, 2 : 6-dibromobenzoic acid, and 3 : 5-dibromo- 
p-toluic acid undergo the Hofmann and Curtius reactions respec- 
tively more easily than benzamide and benzazide. Again, the 
formation of dibenzohydrazides from benzoyl chlorides and benzo- 
hydrazides involves the fission of the bonds (2) and (4) respectively 
of the condensing substances. In accord with the general con- 
clusion, therefore, is the fact that the condensation of benzoyl 
chloride with benzohydrazide takes place more rapidly, and that 
of 2:4: 6-tribromobenzoyl chloride with 2 : 4 : 6-tribromobenzo- 
hydrazide more slowly, under comparable experimental conditions, 
than the condensation either of benzoyl chloride with 2: 4:6- 
tribromobenzohydrazide or of 2 : 4 : 6-tribromobenzoy] chloride with 
benzohydrazide. 

The author considers that there can be no objection to thus 
employing intermolecular and intramolecular changes in the same 
inquiry, since both types of change can be brought under the same 
general scheme of formulation, regarding which the original paper 
should be consulted. 

3 : 5-Dibromo-p-toluoyl chloride, m. p. 46°, is obtained from the 
acid by the action of phosphorus pentachloride. 2 : 4 : 6-T’ribromo- 
benzohydrazide (needles, m. p. 234°, decomp.), 2 : 6-dibromobenzo- 
hydrazide (granules or small needles, m. p. 204°), and 3 : 5-dibromo- 
p-toluoylhydrazide (needles, m. p. 173°) are obtained from the 
corresponding acid chlorides by treating with hydrazine hydrate. 
a-Benzoyl-B-2 : 4 : 6-tribromobenzoylhydrazine (m. p. 290—295°, de- 
comp.) and di-2 : 4 : 6-tribromobenzoylhydrazine (decomposes 365— 
370°) are prepared in the manner indicated above. Methyl 3: 5- 
dibromo-p-toluate (needles, m. p. 48°), which, like methyl 2 : 4: 6- 
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tribromobenzoate and methyl 2 : 6-dibromobenzoate, is hydrolysed 
to the free acid when boiled with hydrazine hydrate, was prepared 
by boiling the acid chloride with a methyl-alcoholic solution of 
sodium methoxide. The following hydrazones were obtained by 
condensing acetaldehyde, benzaldehyde, acetone, or acetophenone 
with the appropriate hydrazide: acetaldehyde-2 : 4 : 6-tribromo- 
benzoylhydrazone, needles, m. p. 221°; benzaldehyde-2 : 4 : 6-tribromo- 
benzoylhydrazone, needles, m. p. 224°; acetone-2 : 4 : 6-iribromo- 
benzoylhydrazone, needles, m. p. 221°; aceiophenone-2 : 4 : 6-iri- 
bromobenzoylhydrazone, needles, m. p. 189°; acetaldehyde-2 : 6- 
dibromobenzoylhydrazone, plates, m. p. 190°; benzaldehyde-2 : 6- 
dibromobenzoylhydrazone, granules, m. p. 201°; acetone-2 : 6-di- 
bromobenzoylhydrazone, granules, m. p. 230°; aceiophenone-2 : 6- 
dibromobenzoylhydrazone, granules, m. p. 192°; acetone-3 : 5-di- 
bromo-p-toluoylhydrazone, plates, m. p. 239°; acetophenone-3 : 5- 
dibromo-p-toluoylhydrazone, plates, m. p. 192°. C. K. 1. 


Dinitrotolylhydrazines. Oscar LIsLE Brapy and Joun HER- 
BERT BowMaAN (‘Trans., 1921, 119, 894—900). 


The Basic Amino-acids of Glycinin, the Globulin of the 
Soy Bean, Soja hispida, as determined by van Siyke’s 
Method. D. Brerse Jones and Henry C. WatTeRMAN (J. Biol. 
Chem., 1921, 46, 459—462).—Glycinin contains: arginine, 8-07% ; 
cystine, 1-18%; histidine, 1:-44%; lysine, 9-06%; ammonia, 
228%; tryptophan, 137%. ‘The figure for tryptophan is regarded 
as a minimal one. EK. 8. 


Use of Chloroform for the Preparation of Active Nucleo- 
proteins and Nucleic Acids in vitro in Blood. Complexity 
of the Action of Nucleic Acids in vitro. Maurice Doyon 
(Compt. rend., 1921, 172, 1212—1214).—To obtain a very active 
thymonucleic acid, the thymus of a calf is allowed to autolyse in 
the presence of chloroform, before applying Neumann’s method. 
The injection of nucleic acids.into the vein of a dog provokes the 
secretion, probably by the liver, of an anti-coagulating nucleo- 
protein. They also cause narcosis, an extensive vasodilatation and 
lowering of the arterial pressure. W. G. 


Nuclein Metabolism. XII. The Hydrolysis of Thymus- 
nucleic Acid by means of Picric Acid. The Composition of 
Thymic Acid. §S. J. THANNHAUSER and BERTA OTTENSTEIN 
(Zeitsch. physiol. Chem., 1921, 114, 39—-50. Compare A., 1919, 
i, 228).—As a result of the hydrolysis of thymus-nucleic acid with 
boiling aqueous picric acid, the authors isolated, as brucine salts, 
cytosine-hexose-mono- and -di-phosphoric acids, thymine-hexose- 
mono- and -di-phosphoric acids, and two other phosphoric acid 
complexes of undetermined constitution. 

The di-phosphoric acids above-mentioned had already been 
obtained by Levene and Jacobs (A., 1912, i, 926), who regarded 
them as probably linked, in thymus-nucleic acid, by means of an 
oxygen bridge. 

From the result of their picric acid hydrolysis, the authors conclude 
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that it is more probable that the thymus-nucleic acid molecule 
contains a complex consisting of the two mono-phosphoric acids 
linked together by a phosphoric acid bridge. Thymic acid (Kossel 
and Neumann, A., 1896, i, 658; Steudel and Brigl, A., 1911, i, 342) 
is not a pure substance. Cc. R.H. 


Chemistry of Enzymes. Tx. Bokorny (Allgem. Brau. Hop. 
fenzeit., 1921, 121—122, 129—130, 133—134; from Chem. Zenir,, 
1921, i, 911. Compare this vol., i, 369). —The action of nitrous 
acid on enzymes, whereby the nitrogen corresponding with the 
amide nitrogen present, is set free, has been studied. It was found 
necessary to work under standard conditions as to apparatus and 
amounts of reagents used. Pepsin was found to contain 3-16% 
of amide nitrogen; emulsin, 4-17%; rennet powder, 3-05% ; _hen- 
egg-albumin (Kahlbaum), 3-281%. 

Trypsin in neutral solution is completely absorbed by kaolin 
and alumina; it is amphoteric, combining with 3% of ammonia 
and 2—5% of sulphuric acid. Pepsin in neutral solution is in- 
completely absorbed by kaolin, but completely by alumina; it 
is also amphoteric, but somewhat more acidic than basic; com- 
bination with acids and bases could not be demonstrated. In- 
vertase in neutral solution is not absorbed by kaolin and only in- 
completely by alumina; it is acidic in character. G. W.R 


Course of the Reaction of Arginase. R. Esreruarp Gross 
(Zeitsch. physiol. Chem., 1921, 112, 236—251).—-At P,, 6°62 and 37°, 
the “constant,” calculated for a unimolecular reaction, gradually 
decreases. The reaction stops at 70—85°% conversion. Addition 
of urea does not inhibit the reaction, but ornithine does so markedly. 
This is probably due to an inactivation of the enzyme, rather than 
to the attainment of a chemical equilibrium (compare Edlbacher, 
A., 1916, i, 524; 1917, i, 670). G. B. 


Preparation of Highly Active Saccharase (Invertase) Pre- 
arations. V. Phosphorus Content of Purified Saccharase 
lutions after Exhaustive Dialysis, and the Micro-estimation 
of Phosphorus. Hans von Ever and OLor SvanBeEre (Zeitsch. 
physiol. Chem., 1921, 112, 282—294. Compare A., 1920, i, 689; 
this vol., i, 202),— After complete dialysis of solutions, formerly 
described, the organic “ high molecular ’’ combined phosphorus i is 
proportional to the activity of the enzyme. It was approximately 
estimated by Neumann’s method (A., 1903, ii, 243; 1904, ii, 68) 
after micro-titration of the molybdate precipitate. G. B. 


Poisoning of Amylase by Heavy Metals and Organic Sub- 
stances. Urpan Oxsson (Zeitsch. physiol. Chem., 1921, 114, 
51—71).— Experiments are described which show that silver nitrate, 
chloride, or cyanide, copper sulphate, free iodine, aniline, and 
phenylhydrazine, all have a toxic effect on amylase; of these 
substances the silver salts are the most toxic and aniline the least. 
With constant amounts of enzyme, the effect is proportional to 
the amount of poison; with constant amounts of poison, the 
effect increases with diminishing amounts of enzyme. 
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The toxic effect of silver is instantaneous; that of copper takes 
time to exert itself; in both cases the poisoning process appears 
to be accompanied by slight spontaneous regeneration. C. R. H. 


Method of Action and Electrolytic Nature of Diastatic 
Ferments. A. Haun (Siizungsber. Ges. Morph. Physiol. Miinchen, 
1919, 31, 66; from Physiol. Abstr., 1921, 6, 113).—In diluted 
buffer solutions more acid than the optimum reaction for the 
particular ferment, neutral salts accelerated its activity; but in 
concentrated buffer solutions the neutral salt had a retarding 
effect. On the alkaline side of the optimum point, similar effects 
were observed, but although the accelerating effect of the neutral 
salt was much more marked in dilute buffer solutions, it never 
became reversed in the presence of high concentration of the 
buffers. The isoelectric point of the ferments can be changed by 
the action of neutral salts without an appreciable change in the 
diastatic power or in the value of the reaction optimum. The 
electrolytic nature of these enzymes, therefore, has little influence 
on their activities. E. 8. 


Hydrolysis of «-Methyl-d-mannoside by Soluble Ferments. 
H. Hfrissey (J. Pharm. Chim., 1921, [vii], 23, 409—417. Com- 
pare this vol., i, 306)—The hydrolysis of «-methyl-d-mannoside 
proceeds slowly with emulsin decomposition amounting to 18% 
being observed after fifteen days at 32°. Emulsin therefore 
contains a small quantity of a specific ferment hydrolysing 
d-mannoside, to which the name «-d-mannosidase is given. A 
slight although well-marked hydrolysis was also observed with 
an aqueous extract of the ferments of Aspergillus niger, and 
hydrolysis to the extent of 46% was obtained after seventy- 
eight days at 32° by using the dried and powdered culture of 
Aspergillus itself. A maceration of brewer’s yeast which rapidly 
decomposed methyl-d-glucoside had no action on the d-mannoside, 
although by using the entire yeast 25°8°% hydrolysis was effected 
in thirty-three days at 28—30°. The most advantageous source 
of «-d-mannosidase found was the germinating seeds of lucerne. 
After forty days at 15—18°, the filtered aqueous extract of the 
dried and powdered germinating seed effected hydrolysis of the 
mannoside to the extent of 32°83%%, whilst the dried powder itself 
added to the mannoside solution caused complete hydrolysis at 32° 
after about fifty days. G. F. M. 


Organic Derivatives of Silicon. XXV. Saturated and Un- 
saturated Silicohydrocarbons, Si,Ph,. FREepERICc STANLEY 
Kipprne and JAMES Epwin Sanps (Trans., 1921, 119, 830—847). 


Organic Derivatives of Silicon. XXVI. Piperidine as an 
Analytical Reagent. Frepreric Stantey Krirrine and JAMES 
Epwin Sanps (Trans., 1921, 119, 848—850). 


Preparation of 5 : 5’-Mercuri-bis-3-nitro-4-hydroxyphenyl- 
arsinic Acid. Juxius Strecrirz, Morris KHarascnr, and MARTIN 
Hanke (J. Amer. Chem. Soc., 1921, 43, 1185—1193).—The con- 

: u2 
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stitution of 3-nitro-4-hydroxy-5-acetoxymercuriphenylarsinic acid 
obtained by Raiziss, Kolmer, and Gavron (A., 1920, i, 196) is 
confirmed by converting it into 4 : 6-di-iodo-o-nitrophenol, 5-todo. 
3-nitro-4-hydroxyphenylarsinic acid being obtained as an_ inter. 
mediate product. When a suspension of the above mercury com. 
pound in water is boiled with a solution of sodium thiosulphate, 
it yields 6 : 6’-mercuri-bis-2-nitrophenol; but if the sodium thio. 
sulphate is replaced by sodium sulphide, the final product is 
5 : 5’-mercuri-bis-3-nitro-4-hydroxyphenylarsinic acid, which gives a 
crystalline ammonium salt. Mercury compounds of the t 

R-Hg-R may be differentiated from those of the type R-HgX, where 
R is an ary! radical and X is inorganic, by the fact that alkaline 
sodium stannite does not react with the former, whereas with the 
latter a precipitate of metallic mercury is obtained. W. G. 


Organo-derivatives of Bismuth. IV. The Interaction of 
the Halogen Derivatives of Tertiary Aromatic Bismuthines 
with Organo-derivatives of Magnesium and Mercury. FRep- 
ERICK CHALLENGER and CHARLES FREDERICK ALLPRESS (Trans. 
1921, 119, 913—926). 


Physiological Chemistry. 


Anaerobic Respiration in some Pelecypod Molluscs: Its 
Relation to Glycogen. C. Berke Ey (J. Biol. Chem., 1921, 46, 
579—598).—The author has confirmed the observation of Collip 
(J. Biol. Chem., 1920, 45, 23) that Mya arenaria, like some bacteria, 
can produce carbon dioxide under anaerobic conditions, and has 
extended this observation to other species. Since in bacteria the 
phenomenon is closely connected with carbohydrates, the author 
attempted to correlate it with the glycogen content of the molluscs, 
but either no glycogen disappears, or (in one species) the con- 
sumption is too small to account for the carbon dioxide produced, 
on the assumption (of Mathews) that the oxygen used in respiration 
is derived from the splitting of water, of which the hydrogen would 
be used in reducing dextrose, derived from glycogen, to sorbitol, 
for instance. In sealed vessels, the animals remain alive for some 
days and do not give off any trace of gas, other than carbon 
dioxide, which is fixed as bicarbonate in the sea-water. G. B. 


Blood Bicarbonate Levels following Administration of 
Sodium Hydrogen Carbonate. Srantey P. Rermann and 
Hopart A. Remann (J. Biol. Chem., 1921, 46, 493—498).— 
Palmer and van Slyke’s formula (A., 1918, i, 142) for the estima- 
tion of the rise of blood bicarbonate after oral administration of 
sodium hydrogen carbonate “is surprisingly accurate in normal 
individuals, but less so in various diseases.’”’ The form of the 
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curve showing the rise and fall after intravenous administration 
has been investigated in dogs, under various anesthetics. E. S. 


Comparison of Blood and Lymph Bicarbonate after Intra- 
venous Injection of Sodium Hydrogen Carbonate. STANLEY 
P. Remmann and M. D. Sauter (J. Biol. Chem., 46, 499—502. 
Compare preceding abstract).—Curves showing the hydrogen car- 
bonate content of blood and of lymph during and after intravenous 
injection of sodium hydrogen carbonate indicate that there is a 
rapid transference of hydrogen carbonate from the blood to the 
lymph. E. 8. 


The Potassium Content of Human Blood. V. C. Myers 
and J. J. SHort (Proc. Soc. Exp. Biol. and Med., 1920, 18, 72—73; 
from Physiol. Abstr., 1921, 6, 130).—Normal human serum contains 
somewhat less than 20 mg. of potassium per 100 c.c.; whole blood 
contains about eight to ten times this amount. In cases of nitrogen 
retention, the potassium content both of the serum and of the 
whole blood is increased. In general, the potassium content of 
whole blood tends to vary directly with the red cell content and 
the percentage of total solids. E. S. 


Coagulation of the Blood. I. The Rédle of Calcium. 
H. W. C. Vines (J. Physiol., 1921, 55, 86—99).—The author 
describes a method for the estimation of calcium in 0-5—1 c.c. of 
blood (and other fluids) depending on coagulation. First, blood is 
mixed with ammonium oxalate solutions of different strengths, 
and the minimum amount of oxalate is found which will prevent 
coagulation for a given time. Secondly, to a series of tubes con- 
taining blood with this minimum quantity of oxalate, calcium 
solutions of known strength are added and the amount found 
which will induce complete clotting in a given time. Thirdly, the 
unknown blood, serum, or other solution at various dilutions is 
added instead of the calcium solutions of known content. Where 
free thrombin may be present, the blood or serum is first heated 
at 55° for an hour. The error ranges from about 0-15—0-25 mg. %, 
in concentrations of calcium between 5 and 9 mg. %. [A somewhat 
similar method has been employed by N. Voorhoeve (A., 1911, 
ii, 126), but is not mentioned by the author.] Using his method, 
the author concludes that calcium is present in normal blood in 
two forms, ionised and combined as complex; the latter is trans- 
formed into the ionic state during coagulation. Oxalate, citrate, 
or fluoride added in amounts equivalent to the total calcium does 
not inhibit coagulation; this indicates that the presence of ionised 
calcium is not essential to the clotting process. Anti-coagulants 
all inhibit clotting by combining with the calcium-containing 
complex, in amounts in excess of the chemical equivalent of the 
calcium. Calcium combined with an unknown organic substance 
is the essential factor in blood coagulation; this complex probably 
corresponds with the thrombokinase of Morawitz (A., 1904, ii, 59, 
353). (Compare also Rona and Takahashi, A., 1911, ii, “a 
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Nuclein Metabolism. XI. The Action of Human Liver. 
extract on Nucleotides (Guanosine, Adenosine, Xanthosine), 
S. J. THANNHAUSER and Berta OTTENSTEIN (Zeitsch. physiol. Chem., 
1921, 114, 17—27).—Solutions of guanosine and adenosine were sub. 
jected to the action of aqueous extracts of fresh human liver, with 
free access of air. Even after short periods the authors were able 
to isolate free xanthine and uric acids; in no case was there found 
guanine, adenine, or xanthosine, although in certain cases some of 
the original nucleotides were still present. Xanthosine under similar 
conditions gave xanthine and uric acid, but no trace of a uric acid 
nucleotide. 

The authors conclude that, probably, in normal metabolism, 
de-amination and decomposition of the purine-carbohydrate com- 
plex occur simultaneously; and that consequently adenine and 


guanine are not normal intermediate products of nuclein metabolism. 
C. R. H. 


The Relation of Plant Carotinoids to Growth and Repro- 
duction of Albino Rats. Leroy S. Patmer and CoRNELIA 
Kennepy (J. Biol. Chem., 1921, 46, 559—577).—A review of the 
literature on the relationship between carotinoids and vitamin-A 
is given and the non-identity of the latter with carotin confirmed. 
Carotinoids do not occur in the albino rat. E. 8. 


Amino-acids in Nutrition. III. Is Proline a Growth- 
Limiting Factor in the Proteins of Peas (Vicia sativa)? 
What Nucleus in Zein is responsible for Supplementing 
these Proteins? Barnett Sure (J. Biol. Chem., 1921, 46, 
443—452).—The conclusion of McCollum, Simmonds, and Parsons 
(A., 1919, i, 186) that zein supplements the proteins of peas is 
confirmed. Experiments on rats are described showing that neither 
addition of the proteins arachin and edestin, nor of the amino-acids 
alanine, valine, tryptophan, lysine, cystine, tyrosine, and proline, 
to the diet improves the nutritive value of the pea proteins. It 
is therefore suggested that zein may contain an amino-acid necessary 
for growth which has not yet been isolated. 


Utilisation of Xylose by Animals. Etsert W. Rockwoop 
and Krrxor G. Kuorozian (J. Biol. Chem., 1921, 46, 553—558).— 
From experiments on rabbits, cats, dogs, and man in which the 
difference in the amount of xylose ingested by the mouth and 
that passed in the urine and feces is measured, it is concluded that 
there is a low limit to the amount of xylose which can be utilised 
by animals. Less xylose is used when the diet is rich, than when 
it is poor in other carbohydrates. E. 8. 


Mechanism of Action of Becquerel Rays on the Function 
of Cells. W. ENGELMANN (Strahlentherapie, 1920, 11, 287—291; 
from Physiol. Abstr., 1921, 6, 117)—The perfusion of blood con- 
taining radium emanation through the surviving liver does not 
lead to an increase in the production of acetoacetic acid, An 
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increase is observed, however, if the animal has been given water 
containing the emanation during the day before the experiment. 
E. S. 


The Effect of e on Pancreatic Enzymes. FREDERIC 
FenGeR and Mary Hott (J. Biol. Chem., 1921, 46, 431—435. 
Compare A., 1919, i, 461).—Pancreas preparations stored for one 
year show considerable loss in diastatic and lipolytic activities ; 
the proteolytic activities, however, remain constant, indicating that 
trypsin is the most stable of the pancreatic enzymes. E. 8. 


Regulation of the Supply of 9) a in Muscular Contrac- 
tion. W. Harrree and A. V. Hit (J. Physiol., 1921, 55, 133— 
158).—The heat given out by stimulated frog’s muscle has been 
measured at various temperatures, and from the temperature 
coefficients conclusions are drawn as to the chemical mechanism. 
With a prolonged maximal stimulus there is a sudden outburst of 
heat during the first moment; succeeding elements of the stimulus 
produce less and less effect, until a steady state (dynamic equi- 
librium) is reached, in which heat is produced at a constant rate. 
In this stage the rate of heat production has a temperature co- 
efficient of 2-8 for a rise of 10°, and is similar to that of an ordinary 
chemical reaction. The muscles are not allowed to contract, and 
if the tension set up in them is considered, it is found that for 
prolonged contractions the heat-production finally becomes pro- 
portional to the tension maintained. The rate of heat-production 
per unit of force maintained (tension) is increased 2—3 times by 
a rise of 10°. Therefore the “efficiency” of a muscle is much 
greater at low than at high temperatures. 

These and other facts suggest as mechanical analogy a large 
reservoir of compressed air, connected by a narrow tube to an 
elastic bag with a release valve. When the valve is momentarily 
opened, the air rushes out, at first rapidly, and then more slowly 
until the rate of outflow reaches a value determined by the bore 
of the connecting tube. Chemically, the large reservoir of energy 
is the store of glycogen in the muscle, the narrow tube is a catalyst, 
transforming the glycogen into lactic acid. The elastic bag is a 
balanced action, carbohydrate == lactic acid. The opening of 
the valve is probably represented by a temporary permeability to 
lactic acid, produced by the stimulus in some membrane. The 
lactic acid escapes and causes a change in colloidal properties, 
resulting in contraction of the muscle fibres. In the later stages 
of prolonged stimulation the lactic acid is removed at the same 
rate at which it is supplied. Its concentration in the sensitive 
structure would be proportional to the rate of supply, and as the 
former would be measured by the tension of the muscle and the 
latter by the heat given out, the tension and heat given out would 
be in a proportion constant for each temperature. This is indeed 
the case, as was pointed out above. The high temperature co- 
efficient of the ratio (2—3 times for 10°) indicates that the mechan- 
ism of removal of the lactic acid is a chemical and not a physical 
process, In a previous paper, the authors have shown the rate 
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of relaxation to have a temperature coefficient of 2:2. Since the 
energy liberated by the change from dextrose to lactic acid is 
only about 16% of the heat given out, the discovery for the acid 
of a precursor other than dextrose has often been attempted, but 
in vain. The present theory obviates the need of such a precursor. 
Most of the heat given out is obtained, not from chemical energy, 
but from potential energy provided by the effect of lactic acid on 
some “active” structure or surface. “‘ We are reduced rather to 
finding a non-oxidative chemical or physico-chemical reaction, 
capable of seizing on and removing lactic acid from the sensitive 
structures or surfaces of the muscle, and then of delivering up the 
lactic acid it has seized on to the later and gradual processes of 
oxidative recovery.” G. B. 


Chemistry of Lactacidogen. III. Gustav EmMBDEN and 
Fritz Laquer (Zeitsch. physiol. Chem., 1921, 113, 1—9).—In 
support of the view expressed previously (A., 1915, i, 344, 345) 
that the lactic acid in muscle originates from a hexose-phosphoric 
acid complex, the authors reported the isolation (A., 1917, i, 674) 
of an osazone which was identical with that previously obtained 
by Lebedev (A., 1909, i, 863) and by Young (A., 1911, i, 422) from 
yeast-hexose-diphosphoric acid. They now give complete details 
of the elaborate precautions necessary for the isolation of the 
osazone; the yield of pure substance from dog’s muscle was 0-05%. 

The authors do not claim to have established the identity of 
“* lactacidogen ” (the substance in striped muscle which gives rise 
to lactic acid, A., 1912, ii, 1072) with the yeast-hexose-diphosphoric 
acid, but they regard the osazone which they have obtained as 
certainly a derivative of lactacidogen. C. R. H. 


Influence of Muscular Work on the Lactacidogen Content 
of Striped Muscle. Gustav Emppren, Ernst Scumirz, and 
PeteR MEINCKE (Zeilsch. physiol. Chem., 1921, 113, 10—66).— 
Owing to the rapidity of the breakdown of lactacidogen in finely 
divided muscle at body temperature, estimations of inorganic 
phosphorus in freshly-removed muscle, and in the same muscle 
after remaining for one and two hours at 40° in a finely divided 
condition, give indications of the amount of lactacidogen originally 
present. 

(1) Diet and moderate doses of phloridzin have no effect on the 
content of lactacidogen. 

(2) In rabbits, severe muscular work of short duration, following 
the administration of phloridzin, and in rabbits and dogs strychnine 
convulsions, cause a marked diminution in the lactacidogen content 
of the muscle. 

(3) The increase of lactic acid in these experiments on the whole 
animal is, proportionately, not so great as that of phosphoric acid; 
whereas, on tetanising an isolated frog’s muscle, an increase in the 
lactic acid is observed without a concomitant increase in the phos- 
phoric acid. This is explained by the effect of the different experi- 
mental conditions on the relative velocity of the breakdown of 
lactacidogen and its re-synthesis from phosphoric acid and fresh 
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carbohydrates. Former estimations of inorganic phosphorus in 
muscle must have given results which were too high owing to 
the rapidity of the breakdown of lactacidogen. C. R. H. 


Raising of the Capacity for Work by Administration of 
Phosphate. Gustav Emppen, Epvuarp Grare, and ERNsT 
Scumitz (Zeitsch. physiol. Chem., 1921, 113, 67—107).—Numerous 
experiments on soldiers (with an ergostat and by marching) and 
on miners show that 7-5 grams of sodium dihydrogen phosphate 
per day increase the capacity for muscular work, presumably by 
facilitating the re-synthesis of lactacidogen. A favourable effect 
on the nervous system is also claimed. Some observations were 
also made on horses. C. R. H. 


Influence of Muscular Work upon Excretion of Phosphoric 
Acid. Gustav Emppren and Epvuarp Grare (Zeitsch. physiol. 
Chem., 1921, 113, 108—137).—A few hours’ hard work with an 
ergostat considerably increased the urinary phosphate in two 
trained individuals. The contradictory results of some earlier 
observers are attributed to their not having been in training. It 
seems that in hard work the muscles take up from the blood, not 
only more sugar, but also more phosphoric acid. C. R. H. 


Lactacidogen Content of Frog’s Muscle. AmELYy CAMILLA 

JECHSELMANN (Zeitsch. physiol. Chem., 1921, 113, 146—173). In- 
fluence of External Temperature on the Lactacidogen Content 
of Frog’s Muscle. Iand II. E. Apter (ibid., 174—186), E. ADLER 
and L. GUnzsure (ibid., 187—192). Influence of the Season of 
the Year on the Lactacidogen Content of Frog’s Muscle. E. 
Apter (ibid., 193—200). Distribution of Phosphoric Acid in the 
White and Red Musculature of the Rabbit. Gustav EmMBDEN 
and Erich AvuEr (ibid., 201—222). Lactacidogen—Phosphoric 
Acid and the Residual Phosphoric Acid Content in the 
Muscles of Fowls and Pigeons. Grore Lypine (ibid., 223— 
244). Distribution of Phosphoric Acid in the Thigh Muscles 
of the Toad. Panos Panasorakos (ibid., 245—252). Influence 
of Muscular Work on the Lactacidogen Content of the Red 
and White Musculature of the Rabbit. Frrix Conn (ibid., 
253—262). Influence of Phosphorus Poisoning on the Lact- 
acidogen Content of Rabbit’s Muscle. Gustav EmMBpEN and 
8. Isaac (ibid., 263—270). Influence of Phosphorus Poisoning 
on the Lactacidogen Content of Frog’s Muscle. E. ADLER 
and §. Isaac (ibid., 271—280). Influence of Fever on the 
Phosphoric Acid Content of [Rabbit’s}] Muscle. A. Apam 
(ibid., 281—300). Mechanism by which External Tempera- 
ture Influences the Lactacidogen Content of Frog’s Muscle. 
Hetnz Lawaozeck (ibid., 301—312).—These twelve papers all 
support the contention that where muscular activity is greatest 
there is most lactacidogen. In cold-blooded animals (frog), there 
is more at 30° than at 0° and the mechanism of the change is not 
a nervous one, as it occurs in muscles with cut nerve supply. 
When, with rise of temperature, the lactacidogen increases the 
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residual phosphorus diminishes. On cooling summer frogs, the 
reverse changes occur. The seasonal changes are correlated with 
muscular activity. The white muscles of rabbits contain about 
twice as much lactacidogen as the more sluggish red muscles, 
which latter, on the other hand, are richer in non-lactacidogen 
phosphorus, regarded as a reserve. The breast muscles of the 
pigeon have a greater reserve of residual phosphorus than those 
of the fowl. The toad has greater content than the frog, for, 
although slower, the former does more work. Muscular work and 
strychnine convulsions decrease lactacidogen in the white muscles 
of the rabbit, but not in the red, where, owing to slower action, 
there is given time for its re-synthesis. Phosphorus poisoning 
(which is accompanied by great muscular weakness) and Nagana 
fever have a similar effect. C. R. H. 


Choline as a Precursor of Creatine. W. F. SHanxs (Proc. 
Physiol. Soc., 1921, viii—ix, J. Physiol., 55).—Repetition, by a 
slightly different method, of the experiments of Riesser (A., 1913, i, 
1135). Choline injected intravenously into a rabbit increased the 
creatine content of muscle in three hours from an average of 1°90°, 
to one of 199%. The experiments are not incompatible with 
Riesser’s theory of the conversion of choline into creatine by linking 
with urea, partial demethylation, and oxidation. 


Creatine and Muscle Tonus in Man. F. 8. Hammett (J. 
Amer. Med. Assoc., 1921, 76, 502—503; from Physiol. Abstr., 1921, 
6, 120).—Estimations on the blood of a man in a state of catatonic 
stupor for eight weeks showed increase of creatine during re-establish- 
ment of normal muscular tone. The observations support the view 
that creatine is a normal end-product of protein katabolism. 


E. S$. 


Substances Needed for the Growth of a Pure Culture of 
Colpidium colpoda. R. A. Prters (J. Physiol., 1921, 55, 1—32). 
—The author describes a method for the culture and subculture 
during a year of this ciliate protozoon, starting from a single in- 
dividual. The cultures are regarded as free from bacteria and 
other organisms. Contrary to the view that even the lowest forms 
of animal life are not satisfied with a source of carbon less complex 
than dextrose, Colpidium will live on ammonium glycerophosphate 
and inorganic salts, but compounds with only two carbon atoms 
are inadequate. Ammonium, phosphate, chloride, potassium, and 
magnesium are all essential in silica tubes, but glass tubes supply 
enough of the last two elements. Uranium cannot replace 
potassium, so that the effect of the latter is not merely a radio- 
active one as implied by Zwaardemaker (Ann. Reports, 1919, 16, 
148; A., 1920, i, 343, 345, 511; ii, 279). Loeb (this vol., i, 145) 
has reached a similar conclusion. G. B. 


Bioluminescence. IV. The Nature of the Luciferase of 
Cypridina Helgendorfii. 8. Kanna (Amer. J. Physiol., 1921, 
55, 1—12; from Physiol. Abstr., 1921, 6, 114).—After precipitation 
by mercuric chloride of extracts of this organism containing 
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luciferase, the clear filtrate gives most of the protein reactions. 
The luciferase is contained in the precipitate produced by phos- 
photungstic acid, by potassium ferrocyanide and acetic acid, by 
saturation with magnesium sulphate, by half-saturation witb 
ammonium sulphate, or by acetone and alcohol. It is coagulated 
at about 65°. It passes slowly through parchment paper. The 
results do not decide the question whether it is a protein or merely 
adsorbed on the precipitates produced. E. 8. 


The Chlorine Content of Milk and Blood after the Ingestion 
of Sodium Chloride. W. Denis and WarrREN R. Sisson (J. 
Biol. Chem., 1921, 46, 483—492).—The administration of sufficiently 
large doses of sodium chloride to lactating goats produces an increase 
in the chlorine content both of the milk and of the blood plasma. 
Simultaneously with this increase, there is a great diminution in 
the volume of milk. 

The Rate of Nitrogen Elimination. W.S. McELLRoy and 
H. O. Pottock (J. Biol. Chem., 1921, 46, 475—481).—Measure- 
ments were made of the nitrogen elimination and of the urea and 
non-protein nitrogen of the blood of dogs fed on lean meat. It is 
concluded from the results that the rate of nitrogen elimination is 
an index of the rate of digestion and absorption. E. S. 


The Nature of Ehrlich’s Diazo reaction. I and II. Leo 
HERMANNS and P. Sacus (Zeitsch. physiol. Chem., 1921, 114, 79—87, 
88—93).—Two methods are described for the separation from urine 
of the substances which give the diazo-reaction. The first method 
consists in combining these substances with di-chloro-diazobenzene 
chloride and extracting the azo-dyes formed with a mixture of 
ether and pyridine; the second in the direct extraction of the sub- 
stance with ether from the highly concentrated, acidified urine. 
By the first method the authors obtained an azo-dye containing 
sulphur; by the second, a solution containing a reducing substance 
which gave an intense diazo-reaction and also gave Ehrlich’s 
aldehyde reaction on warming. 

The isolation is described, from the urine of a patient with car- 
cinoma of the liver, by the first method, of an azo-dye of the formula 
C,,H,,0,N,Cl,. The coupling substance, C,)H,O,N, which was 
present in the urine, the authors consider, in view of its specific 
reactions, to be 4-hydroxyindole-3-acetic acid. They regard this 
substance as a degradation product of tryptophan. C. R. H. 


Proteolytic Enzymes in Normal and Pathological Urines. 
8S. G. Hepin (Zeitsch. physiol. Chem., 1921, 112, 252—281).— 
Dialysed urines were made to act on casein and on Witte peptone at 
P,,8 and on casein at P;, 1°6. Peptone is the most sensitive substrate 
and gives clear indications with normal urines, and more obviously 
with the urine from the fever stage of pneumonia. G. B. 


Physiological Action of Acids and their Solubility in 
Lipoids. M. Pxitrepson and G. HANNEvaRT (Compt. rend. soc. 
biol., 1920, 83, 1570—1572; from Physiol. Abstr., 1921, 6, 119).— 
Organic acids at 0°01N-concentration have an inhibitory action on 
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muscular contraction, the power of each acid depending on its 
position in the ascending series—formic, glyceric, lactic, tartaric, 
acetic, propionic, malic, and butyric. The diffusibility of these 
acids through a collodion membrane charged with a lipoid follows 
a similar order. Inorganic acids behave oppositely on muscle, 
whilst the artificial lipoid membrane is impermeable to them. 

E. 8. 


Chemistry of Vegetable Physiology and Agriculture, 


The Effect of Organic Nitrogenous Compounds on the 
Nitrate-forming Organism. E. Bb. Frep and AupREy Daven. 
PorT (Soil Sci., 1921, 11, 389—407).—The experimental data do 
not furnish any evidence in support of the statements of Beijerinck 
that the nitrate-forming organism when grown in the presence of 
certain organic substances loses its power of oxidation. It was 
found that certain forms of organic matter benefit rather than 
injure these organisms. W. G. 


Influence of Electric Potential on the Velocity of Ferment- 
ation. M. C. Porrer (Proc. Univ. Durham Phil. Soc., 1915— 
1920, 6, 16—21).—-It was shown previously (A., 1911, ii, 913) that 
a rise of potential amounting to 0°3—0°5 volt is produced by yeast 
when growing in an ordinary fermentable liquid. The experi- 
ments now described show that the fermentation of dextrose solu- 
tion by commercial yeast proceeds exactly similarly in an “ earthed ” 
flask as in one maintained at a potential of +210 volts. T. H. P. 


Carbon Nutrition in Cultivated Plants. Bornemann (Ang. 
Bot., 1920, 2, 284—290; from Chem. Zentr., 1921, i, 840—841).— 
All the necessary carbon for plants is provided by soil carbon 
dioxide and when all other growth factors are at optimum, increased 
growth can only be obtained by an increase in the amount of carbon 
dioxide originating from the soil. With decrease of carbon dioxide 
in the air surrounding the plants, the small amounts of carbohydrate 
formed are required for the elaboration of the nitrogen obtained by 
the roots and a purely vegetative type of growth results. Young 
plants, when the partial pressure of carbon dioxide is increased, 
show at first an increase in vegetative growth; the older cells, 
however, soon become lignified, and premature development of 
flowering processes, where possible, occurs. If the plant has 
storage organs, storage begins prematurely with inhibition of 
vegetative growth. With the carbon dioxide partial pressure at 
a maximum, vegetative growth is suspended and all assimilated 
material stored directly. With further increase of the carbon 
dioxide content asphyxia occurs. G. W. R. 
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Organic Chemistry. 


Molecular Rearrangement of Unsaturated Compounds in 
Acid Solution. Aur. GittEeT (Bull. Soc. chim. Belg., 1921, 30, 
(6), 1388—153. Compare Gillet, this vol., i, 490)—A theoretical 
discussion of some types of intramolecular rearrangement which 
follow on dehydration. In certain of the examples quoted the 
rarrangement depends on the production of a bivalent carbon 
atom and its subsequent transformation with production of an 
ethylenic linking by the shifting of a group, whilst in others, for 
example, tertiary alcohols, it is impossible to interpret the mechan- 
ism of rearrangement in such a manner. The former case is referred 
to as the methylene, the latter as the ethylene transformation. 

The conclusions drawn, which are derived from the consideration 
of a variety of reactions, are embodied in the following rules : 

When a mono-substituted bivalent carbon atom results from 
dehydration, the most positive group attached to the next carbon 
atom moves from the latter to the former. The addition of alkyl 
groups to unsaturated carbon atoms takes place in such a way as 
to produce the most symmetrical molecule possible by leaving the 
two carbon atoms taking part in the change with the greatest 
possible similarity in their attached groups. The converse holds 
for the subtraction of alkyl groups. In cases of ring formation 
where the carbon atoms concerned are not adjoining, the rule also 
obtains. 

Ethylenic transformation takes place most readily when the 
hydrogen atom which is split off together with the OH-group is 
linked to the carbon atom bearing the less positive groups (compare 
Saytzew, Annalen, 1875, 179, 296), and also if the hydroxyl group 
is attached to the more positively saturated carbon atom (compare 
Markownikov, Annalen, 1869, 153, 256). In the case of hydration 
of an ethylenic group, the rule also applies. When a ring is opened 
by taking up water, the break occurs between the two carbon 
atoms, which are linked to the most unlike substituents, and the 
hydrogen atom combines with the more negatively, the OH-group 
with the more positively saturated of the two carbon atoms. The 
converse case, in which a ring is formed by dehydration, follows 
a similar rule. It is pointed out that this is only a special case, 
as ethylene itself may be regarded as a ring of two carbon atoms. 

The suggestion is made that organic groups should be arranged 
in an electro-positive series. H. J. E. 

Brodie’s Hydrocarbon, Melene, C,,Hj,. YNave FuNcKE 
(Arch. Pharm., 1921, 259, 93—101).—Re-examination of the pro- 
ducts of the dry distillation of bees-wax has led the author to the 
conclusion that Brodie’s hydrocarbon, melene, has not yet been 
isolated in the homogeneous condition. 
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The wax was mixed with an equal amount of infusorial earth 
and twice distilled with a free flame from an iron vessel. The 
distillate was treated with steam, and the volatile and non-volatile 
portions were subsequently separately subjected to fractional 
distillation. It is found that mixtures of saturated and unsaturated 
hydrocarbons, together with small amounts of oxygenated com. 
pounds, are produced. The unsaturated substances predominate 
in the fractions of lower boiling point, whilst saturated compounds 
are the chief components of the higher boiling fractions. The 
production of hydrocarbons of high molecular weight depends on 
the rate of distillation, and is favoured by rapidity in this process, 
The solid hydrocarbons which are obtained from the residue left 
after ‘the distillation of the more volatile substances can be separ- 
ated by cold ether into two groups, one of which comprises products 
containing about twenty-five carbon atoms, whilst in the other 
substances about thirty carbon atoms are present. The separation 
of these groups into their individual components could not be 
effected by physical methods. After conversion of the unsaturated 
hydrocarbons into their bromides, however, it was found possible 

. to isolate hextriacontane, C,,H,,, m. p. 68°. H. W. 


The Catalytic Decomposition of Polyhalogenated Aliphatic 
Hydrocarbons. ALPHONSE MatLHE (Compt. rend., 1921, 472, 
1582—1584. Compare A., 1904, i, 277; 1905, i, 334).—cacas- 
Tetrachloroethane, when passed with hydrogen over nickel at 
300—320°, gives «-dichloroethylene and hydrogen chloride. 
Under similar conditions ««$$-tetrabromoethane gives «$-dibromo- 
ethylene; §-chloro-«$-dibromopropane gives §-chloropropylene; 
«f-dichloro-«8-dibromoethane gives «$-dichloroethylene, and ««- 
trichloro-«$-dibromoethane gives ««$-trichloroethylene. 

When a«$$-tetrabromoethane is passed over barium chloride at 
400—420° it gives «$-dibromoethylene and ««$-tribromoethylene, 
and trichlorodibromoethane gives bromine and trichloroethylene. 

W. G. 


Preparation of Triaryl and Trialkyl Derivatives of Iodine. 
Victor ARREGUINE and Epvuarpo D. Garcia (Anal. Asoc. Quim. 
Argentina, 1921, 9, 121—128).—The authors attempted to prepare 
triaryl and trialkyl derivatives of iodine. By the Friedel and 
Crafts’ reaction with iodine trichloride and benzene, chloro-substi- 
tution products of benzene were obtained, together with small 
quantities of iodobenzene: derivatives of tervalent iodine were 
not obtained. Grignard’s reaction both with iodine trichloride 
and with iodobenzene dichloride gave equally unsuccessful results. 
In the case where iodobenzene dichloride was used, iodobenzene 
and diphenyl were formed. G. W. R. 


Vapour Pressures of Mixtures of 95°, Ethyl Alcohol and 
Ethyl Ether. L. J. OtmeR (Bull. Soc. chim., 1921, [iv], 29, 
382—385).—The author has plotted the vapour pressure curves 
of mixtures of 95% ethyl alcohol and ethy! ether, containing 0, 10, 
20, 40, 60, 80, or 100% of ether over the temperature range —20° 
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to +20°. The results are fairly well represented by the equation 
=a+(b—a)x", where P is the pressure of the mixture, a and b 
are the maximum pressures of the alcohol and ether at the tem- 
perature considered, x is the percentage of ether in the liquid, 
and n a constant equal 0-7. W. G. 


Composition of the Gaseous Phase of Ethyl Alcohol-Ethyl 
Ether Mixtures in Terms of the Liquid Phase. L. J. OLMER 
(Bull. Soc. chim., 1921, [iv], 29, 385—389. Compare preceding 
abstract).—Curves are given showing the composition of the gaseous 
phase, as a function of the temperature, as a function of the liquid 
phase, and as a function of the pressure for mixtures of ethyl alcohol 
and ethyl ether containing 5, 10, 20, 50, or 75° of ether over the 
temperature range —20° to +30°. W. G. 


Action of Boric Acid on Glycerol and the Multivalent 
Alcohols. Application of a New Physico-chemical Volu- 
metric Method. René Dusrisay (Compt. rend., 1921, 172, 
1658—1660).—Using the temperatures of miscibility with phenol as 
a guide to the formation of compounds (compare A., 1920, ii, 508, 
156), the results obtained with boric acid and glycerol do not 
indicate the formation of any compound. With mannitol and 
boric acid, a compound is apparently formed, but is dissociated in 
the aqueous solution (compare Fox and Gauge, T., 1911, 1075). 
Similarly, with glycerol, boric acid, and sodium hydroxide a com- 
pound is probably formed, but is certainly dissociated. W. G. 


a-Monosodium Glyceroxide: Its Structure and Appli- 
cation. ARTHUR FAIRBOURNE and Haroxtp Toms (T., 1921, 
119, 1035—1040). 


Complex Compounds of Lead Acetate. R. WzrtnLanp 
(Zeitsch. angew. Chem., 1921, 34, 354)—A number of salts have 
been prepared from lead acetate by treatment with perchloric acid 
or its sodium salt. Examples of such salts, which may contain 


complex anions or kations or both, are: | PbGH .0,), [Ni 


ClO, (C104); : 
; [ace " »), [Nas [Pevon) [8 [Pb,(CH,-CO,),]C1O, ; 
[Pba(CH3*CO,),](C1O4)2; [Pb3(CH3°CO,);]C1O,; and [Pb(CH;°CO5),] 
[Pb(C1Og), 13h O. Basic lead perchlorates, soluble in water, are : 
PHCIO KOH 2H,0; and Pb,(ClO,).(0H),. The compounds are 
generally insensitive to friction, but explode if heated above their 


melting point. W. J. W. 


Preparation of Ethylidene Diacetate. Société Cuimiquz 
Des Ustnes pu RuHOneE (D.R.-P. 334554; from Chem. Zenir., 1921, 
ii, 1019—1020).—Ethylidene diacetate is prepared by the action of 
acetylene on acetic acid in the presence of mercury salts of aromatic- 
or aliphatic-sulphonic acids. The mercury sulphonates exhibit 
strong catalytic activity, and acetylene combines rapidly with 
acetic acid at low temperatures (40—65°). The mercury salts of 
benzenesulphonic, naphthalenesulphonic, and camphorsulphonic 

x2 
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acids may be used but the mercury salts of aliphatic sulphonic 
acids are more satisfactory, for example, those of sulphoacetic acid, 
acetaldehydedisulphonic acid, and methanedisulphonic acid. Ex. 
amples are given of the use of mercury naphthalene-8-sulphonate 
and mercury sulphoacetate. G. W. R. 


Catalytic Decomposition of the Bromoacetic Acids and 
of Mixtures of Bromine and Acetic Acid. J. B. SENDERENs 
and J. ABOULENC (Compt. rend., 1921, 172, 1585—1587. Con. 
pare this vol., i, 157).—Using animal black as catalyst, it is shown 
that the bromoacetic acids are more readily decomposed by heat 
than the chloroacetic acids. Bromoacetic acid is decomposed 
according to the equations CH,BrCO,H=CH,Br+CO, and 
CH, Br-CO,H=HBr-+H,0+CO+C. With dibromoacetic acid, the 
changes are CHBr.°CO,H=CH,Br.+CO, and 2CHBr,°CO,H= 
CHBr,+ HBr+CO,+CO+H,0. With tribromoacetic acid, the 
principal change is CBr,°CO,H=CHBr,+CO,. With a mixture of 
bromine and acetic acid, the first effect is for the bromine to attack 
the acetic acid, giving tri- and di-bromoacetic acids and a little 
monobromoacetic acid, which then decompose, giving bromoform, 
dibromomethane, and methyl bromide, which may, however, be 
attacked by any residual bromine to give tetrabromomethane. 


In this way, 3 mols. of bromine react with 1 mol. of acetic acid. 
W. G. 


The Higher Terms of the Saturated Fatty Series. ALBERT? 
GASCARD (Ann. Chim., 1921, [ix], 15, 332—-389).—A full account of 
work already published (A., 1920, i, 418, 470). W. G. 


Acrylic Acid and Esters. Halogenated Propionic Acids 
and Esters. CHARLES Mourgev, Marcet Murat,,and Lous 
TaMPIER (Ann. Chim., 1921, [ix], 15, 221—252).—A detailed study 
of the preparation of acrylic acid from acraldehyde by passage 
through 6-chloropropionic acid is recorded. Acrylic acid, carefully 
purified, had m. p. 12°3°; b. p. 141°6°/752 mm.; d/? 1:0600; 4d? 
10511; nZ 14224. The acid is extremely sensitive to ultra-violet 
rays and to heat, probably undergoing polymerisation, being con- 
verted into a white solid. It readily reacts with the hydrogen 
haloids to. give the corresponding $-halogenated propionic acids. 
Acrylic acid is readily esterified by heating the acid with the requisite 
alcohol in slight excess and 10% of sulphuric acid. The esters 
are readily converted into halogenated propionic esters and the 
8-halogenated propionic esters when heated with diethylaniline 
are reconverted into the acrylic esters. The following ester 
are described. Methyl acrylate, b. p. 80°7°/761 mm.; d’ 0°9735; 
d® 0°9564; d'$ 0°9558; nj} 14117; ethyl acrylate, b. p. 99°8°/76l 
mm.; d° 09425; d®0°9245; d'*®0°9238; mi} 14072; butyl acry- 
late, b. p. 59°/25 mm.; 138—140°/756 mm.; d°® 0°9202; d!* 0°9117; 
d© 09110; mii 14254; isoamyl acrylate, b. p. 71—72°/72 mm.; 
157—159°/753 mm.; d° 0°9188; d+ 0°9070; d'>0-9022; nl! 1-4287; 
allyl acrylate, b. p. 72°/27 mm.; d°® 1:0001; d® 0°9945; d" 0-9886; 
n}, 1°4390; benzyl acrylate, b. p. 110—111°/8 mm.; 228°/760 mm. 
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#1:0789; d*1:0690; d® 1:0630; mj, 15232; menthyl acrylate, 
b. p. 128°/18 mm.; d°0-9378; d®0-9310; ni} 1°4624. 

Methyl 8-chloropropionate, b. p. 148—150°/760 mm.; d® 1°2036; 
@21°1874; d° 1:1861; nj 14319; ethyl 6-chloropropionate, b. p. 
30°/29 mm.; 162°5°/761 mm.; d°1°1315; d°1:1141; ni} 1-4284; 
butyl 8-chloropropionate, b. p. 97°/15 mm.; 104°/22 mm.; d° 10814; 
@1:0728; d 1-0708; nj, 1°4385; tsoamyl B-chloropropionate, b. p. 
121°/30 mm.; d®° 1:0544; d™ 1:0443; d!© 1:0419; nj} 1°4380; benzyl 


Com. § -chloropropionate, b. p. 154—155°/13 mm.; d® 1°1947; d'* 1-1813; 
hown § @°1°1809; nj} 1°5234. 

heat § Methyl 8-bromopropionate, b. p. 80°/27 mm.; d®1°5122; d® 
posed § 14897; d'? 14880; njj 1-4603; ethyl $-bromopropionate, b. p. 


and § 112°/44 mm.; d® 1°4409; d'® 11-4123; nj} 14569: butyl B-bromo- 
|, the | propionate, b. p. 122°5°/18 mm.; 130°/26mm.; d° 1°3011; d® 1:2773; 
»H= § d® 1:2609 ; nj, 1-4577; isoamyl B-bromopropionate, b. p. 110—111°/11 

the #mm.; d° 12434; d® 1:2323; d%1-2217. Ethyl 8-iodopropionate, 
re of § b. p. 116—117°/45 mm. ; d 17040. Methyl «8-dibromopropionate, 
ttack Fb. p. 115°/25 mm.; d° 19605; d'7 14499; njj 15147; ethyl 
little § «8-dibromopropionate, b. p. 112°/23 mm.; d® 1°8188; d'* 1°7882; 
orm, § ”) 1°5015. (All the densities are relative to water at 4°.) W. G. 
By The Mechanism of the Oxidation of Drying Oils as Eluci- 
ane dated by a Study of the True Oxygen Absorption. I. Lin- 
a seed Oil and its Fatty Acids. Samue. Correy (T., 1921, 119, 

*  § 1152—1161). 
‘ERT f The y-Chloroacetoacetic Esters. J. F. Hamet (Bull. Soc. 
it of F chim., 1921, [iv], 29, 390—402).—By a slight modification of 
™ Alexandrov’s method (A., 1913, i, 443), using magnesium activated 
sids with mercuric chloride and working in ethereal solution, the author 
urs | bas prepared a number of y-chloroacetoacetates from the correspond- 
udy § ng chloroacetic esters. 


Methyl y-chloroacetoacetate has b. p. 96—97°/18 mm.; d° 1:3048 ; 
n? 14590; and gives a copper salt, m. p. 173—174°. Ethyl 
y-chloroacetoacetate gives a nickel salt, m. p. 131—132°; a zine 
salt, m. p. 121°, a magnesium salt, m. p. 170°, and aluminium, 
manganese, lead, bismuth, and cobalt salts, and with thiocarbamide 
gives ethyl aminothiazylacetate, m. p. 98°5°. isoButyl y-chloro- 
acetoacetate, b. p. 118°/11 mm.; d® 1°1426; nj 1°45212, gives a 
copper salt, m. p. 131°. If, in the preparation of these esters, the 
activated magnesium is replaced by aluminium amalgam, such 
good yields are not obtained. W. G. 


Inorganic Complex Salts. I. Potassium Ferrioxalate 
and Potassium Cobaltimalonate. Wi.1Am Tuomas (T., 1921, 
119, 1140—1145). 


Ferri-oxalic (Malonic) Acid Compounds. R. F. WEINLAND 
and Fr. W. Srerp (Zeitsch. anorg. Chem., 1921, 117, 59—83).— 
Experiments made with the object of determining whether complex 
kations can be prepared containing oxalic acid and tervalent iron 
led to the discovery of new series of salts containing complex ferri- 
oxalic anions. Pyridine and other salts of chloro-oxalato-ferric 
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acids were obtained from solutions containing different proportions 
of their constituents. These salts are derived from the acids 
[Fe(C,0,)Cl, JH, [Fe(C,0,),.H,O,CIJH,, and [Fe(C,0,),Cl,JH3. Only 
the salts of the first of these acids can be recrystallised from water. 
The pyridine and quinoline salts were prepared; they are an. 
hydrous, and are yellow in colour. Of the salts of the second 
acid, the potassium salt, [Fe(C,0,),H,O,CIJK,, and the pyridine 
salt, [Fe(C,0,)sH,O,CI]H»,20;H,N,H,0, are green in colour, and the 
guanidine salt, [ Fe(C,0,),H,O,C1]H,,2CH,Nsg, is yellow. The second. 
ary and tertiary pyridine salts of the third acid were prepared, the 
former having 1H,0, the latter being anhydrous; they are orange 
to orange-yellow in colour. In water, the complex anions appear 
to break up into simple anions, since normal reactions are given 
with sodium acetate, silver nitrate, and ammonia. 

The following sulphato-compounds were also prepared: quino- 
line oxalato-sulphato-ferriate, [Fe(C,0,)SO,]H,C,H,N,H,O, greyish- 
green, fine, narrow tablets; dipyridine dioxalato-sulphato-ferriat, 
[ Fe(C,0,).SO,]H;,2C;H;N, yellowish-green, fine needles ; dipyridine- 
oxalato-disulphato-ferriate, [FeC,0,(SO,).|H,,2C;H;N, yellow, fine, 
flat needles. Of these three salts, the quinoline salt is very sparingly 
soluble in water, the others are readily soluble. The former of the 
two pyridine salts can be recrystallised unchanged from water. 
A tertiary pyridine salt of this group could not be obtained. 

The following oxalato-ferriates are described: T'ripyridine tr- 
oxalato-ferriate, |Fe(C,O,),)H;,3C;H;N,3H,0, large, thick, six-sided 


emerald-green plates. This also crystallises with }H,C,O, instead 
of 3H,O in yellowish-green leaves. 

Diquinoline trioxalato-ferriate, [Fe(C,O,),/H3,2C,H,N,9H,O, long, 
fine, greenish-yellow needles, pointed at both ends. 

Pyridine diaquodioxalato-ferriate, [Fe(C,0,).(H,O),JH,C,H,N, 
yellowish-green, granular crystal aggregates. This also crystallises 
with $H.0 in fine needles. 


Quinoline diaquodioxalato-ferriate, [Fe(C,0,).(H,O), ]H,CysH,N,H,0, 
fine, greenish-yellow powder. 

Attempts to prepare corresponding malonic acid derivatives con- 
taining chlorine in the complex anion were unsuccessful, but the 
following new salts were prepared : 

Pyridine dimalonato-diaquoferriate, 

[Fe(CH,C,0,),(H,O),]H,C;H;N,2H,0, 
well formed, rhombohedral, almost colourless crystals, sparingly 
soluble in water; quinoline dimalonato-diaquoferriate, anhydrous, 
pale green, short needles, fairly soluble in water, from which it can 
be recrystallised; guanidine dimalonato-diaquoferriate, crystallising 
with 1H,O, microscopic, pale green needles, recrystallisable from 
water. 


Chloro-oxalato- or chloro-malonato-compounds containing ferrouf 


iron could not be prepared. A ferrous compound from pyridine 
and malonic acid was prepared, however, which appeared to be ! 
non-electrolyte, and probably has the structure 


CO-O ~C5H;N 
| CH,<Go.0>Fe<geo" | 


Dro 
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It forms a yellow, crystalline powder and cannot be recrystallised 
from water. E. H. R. 


The Sodium and Ammonium Molybdomalates. E. Dar- 
mois (Compt. rend., 1921, 172, 1486—1487. Compare A., 1920, ii, 
575).—Measurements of the rotatory power of malic acid in the 
presence of varying amounts of ammonia and molybdic acid show 
that the crystalline ammonium molybdomalate obtained from 
mixtures of ammonium molybdate and malic acid or molybdic acid 
and ammonium malate contains molybdic acid, malic acid, and 
ammonia in the molecular proportions of 2: 1:2. Sodium molybdo- 
malate, similarly prepared, has a similar constitution. W. G. 


Stereochemical Studies. V. Stereochemistry of Dichloro- 
succinic Acid. Bror HotmsBere (Arkiv Kem. Min. Geol., 1921, 
8, No. 2, 1—35).—The author has previously shown (A., 1913, i, 7) 
that r-dichlorosuccinic acid, m. p. 175°, is resolvable into its optically 
active components, and has now characterised the active forms 
more minutely and also investigated more closely the meso- and 
racemic acids, especially as regards their decomposition products. 

The meso-acid, m. p. 217—218° (decomp.), forms an anhydrous 
potassium hydrogen salt; the i-«-phenylethylamine hydrogen salt, 
m. p. 133—134°, d-«-phenylethylamine hydrogen salt, m. p. 128— 
129°, and 1-a-phenylethylamine hydrogen salt, m. p. 128—129°, were 
prepared. When heated in a solution which is at first neutral 
and is gradually neutralised with alkali hydroxide, the acid de- 
composes in accordance with the equations : (CO,K-CHCl),.+2H,0= 
[CO,H-CH(OH)],+2KCl and (CO,K-CHCl),+H,O—CH,-CHO-+ 
2CO,+2KCl1; the dihydroxysuccinic acid formed is mostly of the 
meso-modification. In acid solution, meso-dichlorosuccinic acid 
decomposes into chlorofumaric and chloromaleic acids and in 
alkaline solution into chlorofumaric acid. 

The racemic acid, m. p. 174—175° (decomp.), forms a potassium 
(+H,O) and a potassium hydrogen salt (+-2H,O); the i-«-phenyl- 
ethylamine hydrogen salt, m. p. 149—150°, methyl ester, m. p. 42— 
43° (compare Darzens and Sejourné, A., 1912, i, 535), and ethyl 
ester, which is a liquid losing hydrogen chloride on distillation, were 
prepared. In approximately neutral solution, the acid decomposes 
with formation principally of tartaric acid, together with carbon 
dioxide and acetaldehyde; in acid or alkaline solution, only 
chlorofumaric acid is formed. 

The racemic acid may be resolved into its optically active com- 
ponents by means of optically active «-phenylethylamine. d-Dichloro- 
succinic acid, m. p. 166—167° (frothing), has [«]\}+-1:1° (in water) 
and —2°3° (in N-hydrochloric acid); its potassium hydrogen salt, 
[a]$+14°8°, and its normal potassium salt, [«]\}+11°8°, are an- 
hydrous ; the d-«-phenylethylamine hydrogen salt, m. p. 149—150°, 
l-a-phenylethylamine hydrogen salt, m. p. 136—137°, and the liquid 
ethyl ester, d? 1:239, [«]?+55°. Treatment of the acid with 
ammonia in presence of ammonium chloride yields only chloro- 
fumaric acid, whilst when the sodium salt is heated in presence 
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of silver nitrate, carbon dioxide, acetaldehyde, mesotartaric acid, 
and small proportions of racemic and /-tartaric acids are formed. 

l-Dichlorosuccinic acid, m. p. 166—167° (decomp.), has [a] 
—79°5° (in ethyl acetate), —71-0° (in alcohol), —63°5° (in acetone), 
and —2°1° (in water); the d-«-phenylethylamine hydrogen salt, m. p, 
147—-148°, and the methyl ester (probably racemised to some 
extent), m. p. 64—65°5°, [a]i} —68°4°, were prepared. In ap. 
proximately neutral solution, the acid decomposes, giving chiefly 
d-tartaric acid, together with carbon dioxide and acetaldehyde. 

T. H. P. 


The Conditions Underlying the Formation of Unsaturated 
and Cyclic Compounds from Halogenated Open-chain De- 
rivatives. II. Products derived from «-Halogenated Adipic 
Acids. CHRISTOPHER KELK INGOLD (T., 1921, 119, 951—970). 


Preparation of Derivatives of Cholic Acid. J. D. Riepe. 
(D.R.-P. 334553; from Chem. Zentr., 1921, ii, 1020).—LEsters of 
cholic acid are treated with dehydrating agents. The products 
thus obtained are saponified and by subsequently acidifying the 
free acids are obtained. For example, methyl cholate is heated with 
glycollic acid and potassium hydrogen sulphate at 130°. From 
the mixture of unsaturated acids, apocholic acid is obtained as a 
compound, with acetic acid, C,,H,,0,,CH,°CO,H, forming needles, 
m. p. 150—160° (after sintering). After removal of the acetic 
acid, the apocholic acid is almost tasteless. From the acetic acid 
mother-liquors, other unsaturated bile acids are precipitated by 
water; these are distinguished from apocholic acid by their greater 
solubility in ordinary organic solvents. Aqueous solutions of the 
salts have a strong solvent action on many insoluble substances. 


G. W. R. 


A Method of Preparation of Succinylsuccinic Ester. M. 
SoMMELET and P. Courovux (Bull. Soc. chim., 1921, [iv], 29, 402— 
406).—Ethyl y-chloroacetoacetate reacts with sodium ethoxide or 
sodium phenoxide to give ethyl succinylsuccinate, m. p. 126—127°, 
together with accessory products not characterised. W. G. 


Action of Ammonium Citrate on Alkaline-earth Sulphates. 
(MuLe) Vrrerie TEeopossiv (Bull. Soc. Chim. Roménia, 1921, 3, 9— 
17).—The reaction between ammonium citrate solution and calcium 
sulphate, strontium sulphate, and barium sulphate is directly pro- 
portional to the solubility of the sulphate in water and inversely 
proportional to the molecular weight of the metal. At 20°, the 
maximum reaction is attained by using a 0°2 mol. per litre am- 
monium citrate solution; in three hours, 50% of the calcium 
sulphate, 12% of the strontium sulphate, or about 3% of the 
barium sulphate present is converted into citrate. W. P.S, 


Oxidative Degradation of Mucic and Saccharic Acids to 
New Aldehyde-acids of the Sugar Series. M. Brremany 
(Ber., 1921, 54, [B], 1362—1380)—The degradation of the semi: 
amide of mucic acid is effected in either of two manners: (1) by 
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means of hydrogen peroxide, which leaves the carboxylamido- 
goup mainly unaffected and passes through the stages : mucic 
acid semi-amide —> [lyxuronamide] —> lyxuronamide tetra-acetate 
—> osimine of lyxuronamide —> lyxuronic acid, and (2) with sodium 
hypobromite, whereby oxidation is effected at the amide end of 
the chain and the carboxy-group is left mainly untouched. The 
two processes yield the same lyxuronic acid when applied to 
optically inactive mucic acid, but enantiomorphous lyxuronic acids 
when applied to the active substance, as would be expected according 
to the scheme : 


OH CONH, , C0,H 
eo H—C—OH H—¢ | 
HO—C—H Bry HO—C—H HO—C—H 
pee ) niall O 
HO—C—H | +xoH HO—C—H #0, HO—C—H | 
H—-C H—C—OH H—(—— 
CO,H CO,H OH 
d-Lyxuronic acid. d-Mucic-semiamide. l-Lyxuronic acid. 


The semiamide of mucic acid, microscopic, four-sided plates, 
decomp. 192°, after darkening at about 175°, is prepared by the 
action of concentrated aqueous ammonia on mucic acid lactone; 
the salts are generally sparingly soluble in water, the crystalline 
sodium, ammonium, barium, and calcium, and the lead and silver 
compounds being described. The brucine and cinchonine salts 
crystallise well, but are unsuitable for the resolution of the amide 
acid. The latter is therefore transformed into the penta-acetate, 
four-sided plates (+H,O), decomp. about 197° (corr.), after slight 
softening, which is resolved by crystallisation of the brucine salt 
from absolute alcohol, in which the salt of the d-acid, [«]}—29-8° 
to —30-0°, is the more sparingly soluble. The latter is decomposed 
by ammonia with simultaneous removal of the five acetyl groups, 
thus giving d-mucic-semiamide, a colourless, heavy powder which in 
its solubility closely resembles the dl-form, [«]j}+23-4 to +23-95°, 
as the ammonium salt in aqueous solution. 

The degradation of the dl/-semiamide is effected by the addition 
of acetic acid, iron acetate, ferrous sulphate, and concentrated 
hydrogen peroxide to an aqueous solution of the sodium salt, the 
temperature being regulated in such a manner as not to exceed 55°. 
The yields are invariably poor, and the operations are sometimes 
unsuccessful for some unexplained reason. The direct isolation 
of lyxuronamide from the products of the reaction is impracticable, 
and the substance is therefore transformed by direct acetylation of 
the crude material into the corresponding tetra-acetate, microscopic, 
colourless needles or prisms, m. p. about 217° (corr.) after softening 
at 170°. The latter is transformed by methyl-alcoholic ammonia 
into the osimine of lyxuronamide, 


NH,-CH-CH(OH)-CH(OH)-CH-CO-NH, ; 


Vv 
this appears to be contaminated with small amounts of lyxuron- 
amide which either cannot be removed or are persistently re- 
a* 
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formed, but yields a homogeneous hydrochloride, hexagonal plates 
or prisms, m. p. about 158° (decomp.), after darkening at 140°, 
and sulphate, hexagonal leaflets. dl-Lyaxuronic acid is readily pre. 
pared from the amide-acetate or osimine by the action of warm 
dilute mineral acids, but the isolation of the acid itself or of a 
crystalline salt has not yet been effected. It reduces Fehling’s 
and ammoniacal silver solution strongly in hot solution, is de. 
composed by alkali with the formation of yellow or brown solutions, 
and by concentrated mineral acids with the production of humus. 
like substances. It does not exhibit very characteristically the 
usual colour reactions of glycuronic acid and allied substances, 
Its identity is established by means of the following derivatives : 
phenylhydrazine salt of lyxuronic acid phenylosazone, pale yellow 
needles, m. p. about 164° (decomp.), when rapidly heated ; lyxuronic 
acid phenylosazone, microscopic needles, m. p. about 170° (corr. 
decomp.); as-phenylbenzylhydrazine salt of lyxuronic acid pheny/- 
benzylhydrazone, almost colourless, microscopic needles (-+H,0), 
m. p. about 88—89°, compound with p-bromophenylhydrazone, 
C,,H,,0;N,Br,, a lustrous, yellow, crystalline powder, decomp. 204° 
after becoming discoloured at 200°. 

The semiamide of sodium dil-mucate is readily converted by 
the addition of potassium hydroxide and bromine to its aqueous 
solution into dl-lyxuronic acid, which is identified by the hydrazine 
derivatives just described. 

Similar experiments, starting from the semiamide of d-mucic 
acid, are also described. In this instance, the isolation of a tetra- 
acetate from the product of the action of hydrogen peroxide could 
not be effected, and the crude product was therefore successively 
converted into the as-phenylbenzylhydrazone, the free aldehyde acid, 
and the phenylosazone of the latter, which was found to be levo- 
rotatory when dissolved in a mixture of pyridine and alcohol. 
The similar compound prepared by means of bromine and potass- 
ium hydroxide from the semiamide of d-mucic acid was dextro- 
rotatory and slightly less active, showing admixture with the 
racemic substance, owing to the fact that the process of degradation 
did not affect the carboxylamide group exclusively. 

Potassium saccharate is readily oxidised by hydrogen peroxide 
in the presence of acetic acid and iron salts, and by the action of 
phenylhydrazine on the crude product, it has been found possible 
to isolate the phenylhydrazine salt of d-lyxuronic acid phenylosazone, 
decomp. about 164°. 

[With W. W. Wourr.}—The semiamide of saccharic acid, colour- 
less needles, m. p. about 135° (decomp.), when rapidly heated, 
[«]}i?+22-5° in aqueous solution, is prepared by the action of 
concentrated aqueous ammonia on the corresponding lactone. 


H. W. 


The Condensation of Formaldehyde with Acetone. ARNo 
Mtuier (Ber., 1921, 54, [B], 1142—1148).—The condensation of 
formaldehyde with acetone in the presence of a considerable 
quantity of alkali has been examined previously by Werner (P., 
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1904, 20, 196), who isolated an amorphous substance to which he 
ascribed the formula C,H;O. The substance has now been pre- 
as a yellowish-orange powder which becomes carbonised 
above 300°; analyses and determinations of molecular weight in 
freezing glacial acetic acid solution indicate the formula CgH,.O.. 
It does not yield a phenylhydrazone or an oxime under the usual 
conditions. Oxidation with potassium permanganate in alkaline 
olution gives carbon dioxide and a mixture of fatty acids in which 
the presence of acetic acid is definitely established. Treatment 
vith nitric acid yields the dinitro-derivative, CgH,0,(NO,),, a pale 
wange-brown powder, m. p. 65—68°, decomp. 82—85° (the sodium 
and iron salts are described). Treatment of the substance dissolved 
in boiling glacial acetic acid with bromine leads 
(H,°CH-CH-CH, to the formation of the compound C,H,0,Br,, 
| 0 a chocolate-brown powder from which = 
CH-CH-C halogen is largely removed by treatment wit 
oobuaniaaaiaaat quinoline at 125—130°. The properties and 
node of formation of the substance are considered to be in 
tarmony with the annexed formula. H. W. 


Preparation of Acetaldehyde from Acetylene and Steam. 
DeutscHE GoLp- & SILBER-SCHEIDEANSTALT VORM. ROSSLER 
(D.R.-P. 334357; from Chem. Zenir., 1921, ii, 1019).—In the 
preparation of acetaldehyde by the interaction of acetylene and 
steam at high temperature in the presence of oxides or mixtures 
of oxides, the materials thus used as catalysts may become inactive. 
Their activity may be restored by the passage of a current of air, 
also at high temperature. The effect of this treatment is either 
to oxidise carbon deposited on the catalyst or else to restore the 
partly reduced metallic oxides to their original state of oxidation. 
large quantities of acetaldehyde may thus be prepared from 
acetylene, using only small quantities of catalyst. An example is 
given of the use as a catalyst of molybdic acid deposited on asbestos. 
G. W. R. 


Elimination of Carbon Dioxide from Organic Compounds. 
IV. Fission of Chloral Hydrate by Mercury Acetate, Mer- 
cury Oxide, and certain other Metallic Oxides. HERMANN 
Kunz-KravusE and Paut Manicke (Ber. Deut. pharm. Ges., 1921, 
31, 233—239. Compare A., 1920, i, 312)—The action of mag- 
nesium oxide and of the oxides of mercury, zinc, and copper on 
chloral hydrate resembles that of the alkali and alkaline earth hydr- 
oxides in so far as chloroform is produced independently of the 
chemical character of the metallic ion used. It differs, however, 
in that the formic acid simultaneously formed is retained as formate 
when the alkali or alkaline earth hydroxides are used, whereas it is 
farther decomposed to carbon monoxide and carbon dioxide under 
the influence of magnesium oxide or the oxides of the heavy metals ; 
this is particularly the case with mercuric oxide. With the metallic 
oxides, also, a portion of the chloroform is decomposed with pro- 
duction of chloridion. The main reaction with mercuric oxide is 

z*2 
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expressed by the scheme 2CCl,-CH(OH),+8Hg0=HgOCl,5HgCl+ 
2H-CO,Hg +200,+H, O; subsidiary reactions occur in accordance 
with the equations, 2CCl,-CH(OH),-+-HgO=(H-CO,),.Hg +2CHCl,+ 
H,O; 2(H- CO, )afig—2Ht- CO,Hg+CO,+CO+H,0; 2H: - 2Hg= 
2Hg+CO-+CO,+H,0 H. W. 


Action of Alkalis on Glyoxal. B. Homoixa (Ber., 1921, 54 
[B], 1393—1396).—If an aqueous solution of glyoxal, or preferably 
of its sodium hydrogen sulphite compound, is treated with an 
excess of sodium carbonate solution, it becomes, slowly in the 
cold, but more rapidly when warm, dark yellow in colour, owing 
to the absorption of atmospheric oxygen, and ultimately deposits 
bluish-black crystals of the sodium salt of tetrahydroxy-p-benzo. 
quinone. The same compound, together with rhodizonic acid, 
croconic acid, and much glycollic acid, is formed in the presence 
of sodium hydroxide. The observations are of peculiar interest as 
indicating an inversion of Harries’s fission of benzenetriozonide 
into glyoxal, leading to a ready method of preparing aromatic 
compounds which are otherwise difficultly accessible and showing 
a possible mode of production of aromatic substances from simple 
materials and under gentle conditions in plants. 

Rhodizonic acid is also produced by the action of normal sodium 
sulphite on an aqueous solution of glyoxal, or, in poorer yield, on 
a solution of sodium dihydroxytartrate. H. W. 


Researches on Residual Affinity and Co-ordination. V. 
Gallium Acetylacetone and its Analogues. GisBeErrT T. 
Morean and Harry Dueatp Keira Drew (T., 1921, 119, 1058— 
1066). 


The Influence of Ammonium Molybdate on the Rotatory 
Power of Mannitol. Grorces Tanret (Compt. rend., 1921, 
172, 1500—1503).—When 15 grams of mannitol and 30 grams of 
ammonium molybdate are dissolved in 200 c.c. of water, the solv- 
tion soon yields a crystalline compound having the composition 
[(13Mo00,,7NH,,7C,H,,0,)—6H,O]3H,O. This substance is acid 
to indicators and very unstable. In aqueous solution it has [2], 
-++-52°5° for concentrations varying from 1 in 20 to 1 in 60. Iti 
immediately decomposed by alkalis with total loss of rotatory 
power. Mineral acids decompose it in the cold, and an equilibrium 
is established varying with the weight of acid used, the rotatory 
power diminishing as the concentration of the acid increases. 


W. G. 


A New Form of Galactosephenylmethylhydrazone. Emit 
VoroceK (Bull. Soc. chim., 1921, [iv], 29, 406—409).—Galactose- 
phenylmethylhydrazone crystallises from 96° alcohol in the form 
of white scales, which are clinorhombic. They are anhydrous. 
Crystallised from boiling water, the hydrazone is obtained as pale 
yellow, silky, orthorhombic needles containing 1H,0. W. G. 


Levulosan. Amé Picrer and Josepu Remy (Helv. Chim. 
Acta, 1921, 4, 613—616).—Considerable discrepancy exists between 
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the properties of the various substances described in the literature 
as levulosan. The authors have therefore prepared the substance 
by heating dried levulose at 15—20 mm. pressure at 115—120° 
during two to three hours, washing the product rapidly with ethyl 
alcohol, and solution of the residue in methyl alcohol followed by 
precipitation with ether. After being dried in a vacuum at 100°, 
jevulosan, C,H,,0;, forms a white, very hygroscopic powder, 
m. p. about 150°, [a«]j) +18°6° in aqueous, +19°5° in methyl- 
alcoholic solution. It is not fermented by brewer’s yeast. Its 
reducing power towards Fehling’s solution is exactly one-third of 
that of levulose. It is readily converted into the latter by boiling 
water. When heated with phenylhydrazine in glacial acetic acid 
solution, it gives phenylglucosazone, m. p. 206—207°. With 
hydrochloric acid, it yields a crystalline chloro-derivative. It is 
too early at present to assign a constitutional formula to the sub- 
stance, but the presence in it of three hydroxyl groups is demon- 
strated by the preparation of the trinitrate, m. p. 139—140°, 
triacetate, m. p. 85°, and tribenzoate, small, rectangular plates, 
m. p. 125—126°. H. W. 


Inulin. Hans PrRinGsHEIM and ALEXANDER ARONOWSKY (Ber., 
1921, 54, [B], 1281—1286).—The action of a hot mixture of acetic 
anhydride and pyridine, which proceeds spontaneously after being 
started, leads to the formation of triacetylinulin, lustrous crystals, 
m. p. 102—103°, after softening at 95°, [«]i} —42°55°, in glacial 
acetic acid solution. The mean molecular weight of the compound 
in naphthalene, glacial acetic acid, and phenol respectively is 2633, 
which corresponds most closely with the presence of nine levulose 
residues in the molecule and is thus in excellent agreement with 
the recent observations of Karrer and Lang on methylated inulins 
(this vol., i, 312). When hydrolysed with ice-cold alcoholic potass- 
ium hydroxide solution, it regenerates inulin, the identity of 


oe which with the original material is confirmed by comparison of 
i “Ff the chemical and physical properties, specific rotations, and Réntgen 
a measurements according to Debye-Scherer. H. W. 


Cellulose and its Esters. II. Stability and Viscosity of 
Cellulose Nitrates. J. Ductaux (Bull. Soc. chim., 1921, [iv], 29, 
374-382. Compare A., 1920, i, 534).—In confirmation of Fric’s 
work (A., 1912, i, 73), it is shown that the diminution in the vis- 
cosity of solutions of a cellulose nitrate as the temperature to which 
the cellulose nitrate is heated increases is quite general. There is a 
definite relationship between the diminution in viscosity and loss 
of weight of the cellulose nitrate, and one figure may be calculated 
from the other. Such viscosity measurements, therefore, furnish 
a ready means of following the degradation of a cellulose nitrate by 
heating, and a method of determining its stability. W.G 


The Distillation of Methylcelluloses under Reduced Pres- 
sure. JosEPH Reriiy (Helv. Chim. Acta, 1921, 4, 616—621).— 
In view of the discordance of the results obtained by Pictet and 
Sarasin (A., 1918, i, 59) by the distillation of cellulose and by Hess 
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and Wittelsbach (A., 1920, i, 532) in the similar treatment of ethy). 
cellulose, the author has examined the behaviour of a series of 
methylated celluloses (compare Woodhouse and Denham, T., 1913 
103, 1735; 1914, 105, 2357; 1921, 119, 80) containing 253%, 
28'1%, 33°4%, and 43°7% of methoxyl and thus corresponding 
approximately with dimethyl- and trimethyl-cellulose. The most 
definite results are obtained with the second product, which, when 
distilled under 10—15 mm. pressure, yields 50% of a product 
composed entirely of methylated derivatives, the most volatile 
portion of which, after suitable purification, has the composition 
of a dimethyllevoglucosan and is hydrolysed to a dimethylglucose, 
thus confirming Pictet and Sarasin’s conception of the existence of 
the levoglucosan group in the cellulose molecule. 

The gaseous products from the fourth preparation contain carbon 
dioxide (43°4°%), carbon monoxide (28°9%), oxygen (0°15%), un. 
saturated hydrocarbons (3°1%), and saturated hydrocarbons 
[methane], 23°2%. H. W. 


Lignin derived from Rye-straw. Ernst Beckmann, Orto 
LiescHe, and Fritz LEHMANN (Zeitsch. angew. Chem., 1921, 
34, 285—288).—The most suitable method for extracting lignin 
consists in digesting straw with a mixture of 96% alcohol and 
2%, sodium hydroxide, after which the solution is neutralised 
with hydrochloric acid, the alcohol distilled off, and the product 
freed from hexosan and pentosan by treatment with hydrochloric 
acid. Divergences in regard to the formula for lignin may be 
due to the various methods applied for its extraction, as well as to 
secondary changes in the product. The authors consider that its 
composition is most nearly represented by the formula Caos 

W. J. W. 


Methylammonium Iodide. Hertyrica Brirz and Frrrz Max 
(Annalen, 1921, 423, 300. Compare this vol., i, 606-618).—Methyl- 
ammonium iodide is occasionally encountered in the course of ex- 
periments on the action of hydriodic acid on methylated uric acid 
derivatives. It forms nearly rectangular tables, m. p. 263—265° 
(corr.), decomp., that is, considerably higher than recorded by 
Dunstan and Goulding (T., 1897, 71, 579). C. K. I, 


Separation of §-Aminoethyl Alcohol from Mixtures con- 
taining Choline. E. Fournzavu and A. GonzAtzz (Anal. Fis. 
Quim., 1921, 19, 151—155).—Among the products of the hydro- 
lysis of lipoids, B-aminoethyl alcohol is obtained mixed with a 
large excess of choline. By treatment with naphthalene-f-sulphonyl 
chloride in ethereal solution, extracting with sodium hydroxide 
solution, and acidifying with dilute hydrochloric acid, naphthalene- 
8-sulphonyl-8-aminoethyl alcohol is precipitated and may be 
recrystallised from boiling toluene. G. W. R. 


Viscosities of Solutions of Amino-acids. Gunnar HEpE- 
STRAND (Arkiv Kem. Min. Geol., 1921, 8, No. 5, 1—9).—The author 
has measured the viscosities at 18° of 2N-, N- (also at 40°), and 
0°4N- (also at 40°) glycine, 0°25N-alanine, and 0°03N-m-amino- 


an oon HO KM O.060 oe et SS 


ORGANIC CHEMISTRY. i. 547 


benzoic acid solutions containing varying proportions of acid or 
alkali. With glycine solutions, the viscosity exhibits a minimal 
value for p,,=6°4, whereas for the isoelectric point the calculated 
yalue of p,, is 6°6; for alanine, the corresponding values of p, are 
6-4 and 6°7, and for m-aminobenzoic acid 3°8 and 3°1. The curves 
connecting viscosity with p,, are steeper on the alkaline than on 
the acid side of the isoelectric point. T. H. P. 


The Influence of the Structure and Configuration of Sub- 
strates (Polypeptides) on Ferment Action. Emm ABDER- 
HALDEN and Hans Hanpovsky (Fermentforsch., 1921, 4, 316— 
326).—Glycyl-d-leucylglycyl-|-leucine, m. p. 225-5° (corr.), [«}>-+16-6° 
in water, was prepared by the usual methods with the object of 
determining whether ferments hydrolyse polypeptides which 
contain as one unit the enantiomorph of a naturally occurring 


rbons § amino-acid, the remaining units being those occurring naturally. 
W. § As intermediate products, the following compounds were prepared : 
a-bromo-1-isohexoylglycyl-l-leucine, hygroscopic crystals, m. p. 167° 
Oro (corr.), [«}{—27-2 in absolute alcohol; d-leucylglycyl-l-leucine, 
1921, decomposes at 269° (corr.), [«}/—18-8° in 10% ammonia; c 
er acetyl-d-leucylglycyl-l-leucine, amorphous powder, which melts at 
and § 103-5° (corr.) after sintering between 72° and 74° (corr.), [«}?+-9-3 
ised Fin absolute alcohol. 
rduet Whilst glycyl-l-leucine and glycyl-l-leucylglycyl-l-leucine are 
lorie hydrolysed by yeast maceration juice, glycyl-d-leucine and glycyl- 
y be iHencylglycyl-t leucine, which both contain the non-natural d-leucy] 
4s to unit, are unattacked by this ferment. In the latter case, evidence 
t its I was obtained of a combination with the ferment, from which it is 
0);, concluded that it is not the combination substrate +ferment, but 
N. the actual hydrolysis itself, which is specific. E. 8. 


The Cleavage, by Ferments, of Polypeptides containing 
Amino-acids which have not ‘yet been found as Cleavage 


Products of Proteins. Emm ABDERHALDEN and H. Ktrren 
265° BR (Fermentforsch., 1921, 4, 327—337).—The investigation was under- 
by — taken to determine whether polypeptides containing as units 
a hitherto unknown amino-acids could be hydrolysed by ferments. 


d-l-a-Amino-n-valeric acid, CH,Me-CH,*CH(NH,)-CO,H, to which 
the name norvaline is given, is prepared by the usual methods from 
n-valeric acid. It forms microscopic leaflets, m. p. 303° (corr.). 
Resolution is effected by fractional crystallisation of the brucine 
salt of the formyl derivative and subsequent hydrolysis, giving 


YE d-norvaline (sinters at about 305°, [2}8+23-0° in 20% HCl) and 
10° B  l-norvaline (sinters at about 307°, [«}?—24-2° in 20% HCl). The 
copper salts are sparingly soluble in water. The following are the 


derivatives prepared : phenylcarbamido-d-norvaline, prisms, sinter- 
ing at about 137° (corr.); phenylcarbamido-l-norvaline, sinters at 
about 137° (corr.); phenylcarbamido-d-l-norvaline, prisms, sintering 
at about 164° (corr.); formyl-d-l-norvaline, Plate ets, m. p. 130° 
(corr.) ; formyl-d-norvaline, m™ m. p. 137°, [«]}+2-05° ‘in N-hydro- 
chloric acid; formyl-l-norvaline, m. p. 132° "(corr. ), [a]?—2-10° in 
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absolute alcohol; chloroacetyl-d-norvaline, prisms, m. p. 107° 
(corr.); chloroacetyl-l-norvaline, m. p. 108° (corr.); glycyl-d-norvaline, 
NH,*CH,-CO-NH-CHPr-CO,H, microscopic prisms, sinters at about 
223° (corr.), [«]i}—10-17° in N-hydrochloric acid; glycyl-l-norvaline, 
microscopic prisms, sinters at about 220° (corr.), [«}}-+10-28° in 
NHC. 

Fermentation experiments show that whilst glycyl-d-norvaline 
is hydrolysed by yeast maceration juice, glycyl-l-norvaline is un. 
attacked. The possibility of the natural occurrence of d-norvaline 
is therefore not excluded. E. 8. 


Local Anesthetics. Ernest Fourngeavu (Bull. Soc. chim,, 
1921, [iv], 29, 413—416).—Dichlorohydroxyisobutyric acid gives 
an ethyl ester, b. p. 112°/13 mm., which, when heated with dimethyl. 
amine hydrochloride for six hours at 110°, gives ethyl tetramethyl. 
diaminohydroxyisobutyrate, b. p. 115°/12 mm., which yields a 
benzoyl derivative in the form of its hydrochloride, m. p. 155°. This 
is not neutral, and when tried as a local anesthetic on the eyelid 
was found to have an irritant action. Lthyl tetraethyldiamino. 
hydroxyisobutyrate has b. p. 158°/22 mm. When dichlorohydroxy. 
tsobutyric acid is dissolved in aqueous ammonia and the solution 
saturated with ammonia, a compound, m. p. 214°, is obtained, which 
is probably iminobisaminohydroxyisobutyric acid hydrochloride. 

W. G. 


Use of Chemically Precipitated Iron in the Synthetic Pro- 
duction of Alkali Cyanide. Rydésaspuré Hara (Tech. Rep. Téhoku 
Imp. Univ., 1921, 2, (1) ).—As a substitute for mechanically divided 
iron as catalyst, charcoal saturated with iron chloride has proved 
effective, and a material saving of reduced iron is gained. A still more 
efficient catalyst is obtained by treatment of the “ ironised char- 
coal ”’ with steam, whereby iron oxide is precipitated. Comparative 
yields of cyanide obtained by the use of metallic iron, iron chloride, 
and iron oxide were 79-8; 79-8, and 92-3% respectively. 

W. J. W. 


Course of the Reaction between Malononitrile and Nitrous 
Acid. Orro Diets and Ericu Bor@warpt (Ber., 1921, 54, [8B], 
1334—1343).—Although oximinomalonic acid and ethyl oximino- 
cyanacetate are well known substances, the corresponding com- 
pounds from malononitrile do not appear to have been described; 
this is probably due to the fact that reaction between nitrous acid 
and the nitrile takes a somewhat complicated course, leading in the 
first instance mainly to the substance OH-N°C(CN)-C(OEt)(OH)-NH,, 
which, however, readily undergoes further change. It is prepared 
by the addition of a solution of sodium in alcohol to an alcoholic 
solution of malononitrile and amyl nitrite at 0° and subsequent 
cautious acidification of the sodio-compound with acetic acid; it 
crystallises in long, yellow prisms, decomp. about 110°, after 
darkening at 90°, which gradually become orange-red when pre- 
served in a vacuum over phosphoric oxide. With warm hydro- 
chloric acid (d 1-19), it yields ammonium chloride and ethyl oximino- 


cyanc 
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cyanoacetate, colourless prisms, m. p. 129°. When treated with 
boiling alcohol, it gives a mixture of 

ae a substance, CyH,,0,N,. (probably 
‘NH annexed formula), characteristic 

minute, yellow crystals, decomp. 


uf XH about 321°, after darkening above 
H,N | .NH, 240°, and a more readily soluble pro- 
\ O% duct, NH[C(OH)(OEt)-C(CN):NOH},, 


. almost colourless prisms, m. p. 153°5° 

OH-N:C-CN Ni CNCIN-OH (decomp.) after ichesien A 152°, 

which is transformed by aqueous 

ammonia into ammonium oximinocyanoacetate, m. p. 145°, and by 
fuming hydrochloric acid into ethyl oximinocyanoacetate. 

The substance C;H,O,N, (see above) is converted by ammonia 
into a mixture of the compound C,H,,0,N,, and the product 
NH[C(OH)(NH,)-C(CN):N-OH],, pale yellow crystals, m. p. 198° 
(decomp.); the latter is transformed by concentrated hydrochloric 
acid into oximinocyanoacetamide, m. p. 183° (decomp.). 

The substance C,H,,0,N,, is converted by warm dilute sulphuric 
acid into the sulphate, (H,,03N9)1°5H,S0,,1-5H,0, colourless 
needles, m. p. 203—204° (from which the original compound is 
readily regenerated by the action of alkali), and by concentrated 
hydrochloric acid into ammonium chloride and the hydrochloride, 
C,H,,0,N,;,3HCl, colourless crystals, m. p. about 195° (decomp.), 
after darkening at about 180°, from which alkali liberates the 
substance C,H,,0,N,,, yellow octahedra, decomp. about 316°, after 
becoming brown at about 280°. Treatment with acetic anhydride 
gives the acetyl derivative, C,H,0,N3, coarse, transparent crystals, 
m. p. 122°, which is decomposed by water into acetic acid and the 
substance C;HO,Ns3, colourless leaflets, m. p. 207°. Methyl sulphate 
converts the compound C,H,,0,N,, into the methyl ether of oximino- 
cyanoacetamide, m. p. 172°, after softening at 169°. Concentrated 
alkali hydroxide solutions decompose the substance C,H,,0,N 4. 
extensively yielding, amongst other compounds, oximinomalon- 
amide (compare Tilden and Forster, T., 1895, 67, 489; Whiteley, 


T., 1900, 77, 1040). H. W. 


Composition of Swedish Shale Oil. Gustar HELLSING 
(Arkiv Kem. Min. Geol., 1920, 7, No. 29, 1—23).—The author has 
investigated a sample of oil obtained from Swedish shale by direct 
heating and subsequent fractionation. The oil is poor in paraffin 
hydrocarbons, consists largely of naphthenes, and is far richer 
than Scottish or French shale oil in aromatic hydrocarbons, toluene, 
p-xylene, y-cumene, another trimethylbenzene (? hemimellithene), 
and durene being identified; naphthalene is present only in traces 
if at all. The aromatic constituents are regarded as primary 
distillation products and not as secondary products. =. 2 


The Trichlorodinitrobenzenes ; their Reaction with Sodium 
Methoxide and with Ammonia. E. J. E. Hiirrer (Rec. trav. 
chim., 1921, 40, 451—476).—The six trichlorodinitrobenzenes were 
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prepared as follows: 2: 4: 6-Trichloro-1 : 3-dinitrobenzene was ob. 
tained by the nitration of s-trichlorobenzene. 3: 4: 5-Trichloronitro. 
benzene when nitrated with a sulphuric—nitric acid mixture gave 
3:4: 5-trichloro-1 : 2-dinitrobenzene, m. p. 105—106°. 4:5: 6-Tri. 
chloro-1 : 3-dinitrobenzene, m. p. 92—93°, was obtained by the 
direct nitration of 1:2: 3-trichlorobenzene. 2: 4: 5-Trichloro. 
1 : 3-dinitrobenzene was obtained by nitration of 1 : 2 : 4-trichloro. 
benzene. 2: 5-Dichloro-1 : 3-dinitrobenzene on reduction by titan. 
ium chloride yielded 2 : 5-dichloro-3-nitroaniline, m. p. 121—122°, 
giving an acetyl derivative, m. p. 175—176°, which when nitrated 
gave 2: 5-dichloro-3 : 4-dinitroacetanilide, m. p. 170—171°, and this 
on hydrolysis yielded 2 : 5-dichloro-3 : 4-dinitroaniline, m. p. 195° 
(decomp.). In this aniline the amino-group was replaced by 
chlorine by the Sandmeyer reaction, giving 3 : 4 : 6-trichloro-1 : 2. 
dinitrobenzene, m. p. 70—71°. The yield of the last compound 
was very poor, the main bulk of the product being 2:3: 5:6. 
tetrachloronitrobenzene, m. p. 98°. A better yield was obtained 
by direct nitration of 2 : 3 : 5-trichloronitrobenzene. 2 : 5-Dichloro- 
4-nitroaniline on chlorination gave 2 : 3 : 6-trichloro-4-nitroaniline, 
m. p. 145°5—146°5°, from which by diazotisation in the presence 
of nitric acid 2:3: 5-trichloro-1 : 4-dinitrobenzene, m. p. 95—96°, 
was obtained. Attempts to prepare this compound by another 
way gave unexpected results, and another series of compounds as 
follows: 2:3: 6-Trichloronitrobenzene was reduced by iron and 
hydrochloric acid, giving 2: 3 : 6-trichloroaniline, m. p. 63—64°, 
which gave an acetyl derivative, m. p. 172—173°. This acetanilide 
on nitration yielded 2 : 3 : 6-trichloro-5-nitroacetanilide, m. p. 218— 
219°, which on hydrolysis gave 2: 5: 6-trichloro-3-nitroaniline, 
m. p. 111—112°, and in this the amino-group was replaced by a 
nitro-group as described above, 2: 4: 5-trichloro-1 : 3-dinitrobenz- 
ene, m. p. 102°5—103°5°, being obtained. 

2:4: 6-Trichloro-1 : 3-dinitrobenzene reacts vigorously with am- 
monia to give a compound, m. p. 265°, which is probably 5-chloro- 
4 : 6-dinitro-m-phenylenediamine. With sodium methoxide, it gives 
3 : 5-dichloro-2 : 4-dinitroanisole, m. p. 148°5—149°5°, also obtained 
by the nitration of 3 : 5-dichloroanisole. 

3:4: 5-Trichloro-1 : 2-dinitrobenzene yields, with ammonia, 
4:5: 6-trichloro-2-nitroaniline, m. p. 138—139°, and with sodium 
methoxide, 4 : 5 : 6-trichloro-2-nitroanisole, m. p. 83°. 

4:5: 6-Trichloro-1 : 3-dinitrobenzene gives, with ammonia, 
5 : 6-dichloro-2 : 4-dinitroaniline, m. p. 197—198°, and with sodium 
methoxide, 5 : 6-dichloro-2 : 4-dinitroanisole, m. p. 69—70°. 

2:4: 5-Trichloro-1 : 3-dinitrobenzene gives, with ammonia, 
6-chloro-2 : 4-dinitro-m-phenylenediamine, m. p. 244—245°, and 
with sodium methoxide a mixture of 3 : 6-dichloro-2 : 4-dinitro- 
anisole and 3 : 4-dichloro-2 : 6-dinitroanisole, or if excess of sodium 
methoxide is used the product is 6-chloro-2 : 4-dinitro-1 : 3-di- 
methoxybenzene, m. p. 70°. 

3:4: 6-Trichloro-1 : 2-dinitrobenzene gives, with ammonia, 
3: 5: 6-trichloro-2-nitroaniline, m. p. 100—101°, and with sodium 
methoxide, 3 : 5 : 6-trichloro-2-nitroanisole, m. p. 55°, together with 
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some dichlorodinitroanisole, m. p. 138—140°, the constitution of 


.f which was not determined. 


2:3: 5-Trichloro-1 : 4-dinitrobenzene gives, with ammonia, 
2:3: 6-trichloro-4-nitroaniline, m. p. 145—146°5°, and with sodium 
methoxide, 2 : 3 : 6-trichloro-4-nitroanisole, m. p. 67°5°. 

Quantitative measurements of the velocity of reaction with 
sodium methoxide show that the introduction of a second nitro- 
group into the trichloronitrobenzenes has considerably increased 
the value of the velocity constant, but not to such an extent as is 
the case with the chloronitro- and dichloronitro-benzenes. The 
introduction of a chlorine atom into the dichlorodinitro-benzenes 
has resulted in a diminution of the velocity constant. A grouping 
Cl: NO, : Cl=6: 1 : 2 results in general in a lowering of the velocity 
of substitution. W. G. 

Aromatic Nitro-derivatives. XIV. A new Bromotrinitro- 
benzene. M. Givua (Gazzetta, 1921, 51, i, 307—313.)—When 
heated with a mixture of fuming nitric and fuming sulphuric acids, 
4-bromo-1 : 2-dinitrobenzene is converted mainly into 5-bromo- 
1:2: 4-trinitrobenzene. The constitution of the latter is deter- 
mined by its conversion into the methyl ether of 4: 6-dinitro- 
resorcinol by the action of excess of sodium methoxide. The 
same methy] ether is obtained when 5-chloro-1 : 2 : 4-trinitrobenzene 
(compare Nietzki and Zanker, A., 1904, i, 150) is treated with 
sodium methoxide in excess. By boiling alcoholic ammonia, 
5-bromo-1 : 2 : 4-trinitrobenzene is transformed partly into 4: 6- 
dinitro-1 : 3-diaminobenzene and partly into 5-bromo-2 : 4-dinitro- 
aniline. The action of phenylhydrazine on 5-chloro-1 : 2: 4- 
trinitrobenzene yields 5-chloro-2 : 4-dinitrohydrazobenzene and 
4: 6-dinitro-1 : 3-diphenylhydrazinobenzene. 

5-Bromo-1 : 2 : 4-trinttrobenzene, C,H,O,N,Br, crystallises in 
needles, m. p. 120—121°, its alcoholic solution being coloured deep 
red and then yellow by addition of alkali. It is accompanied by 
a small proportion of a compound, m. p. 112—113°, which is possibly 
4-bromo-1 : 2 : 3-trinitrobenzene. 

5-Bromo-2 : 4-dinitroaniline, C,H,O,N;Br, forms yellow needles, 
m. p. 172—173°, and is possibly identical with the compound, 
m. p. 178°4°, obtained by Korner (A., 1876, i, 204) by the action of 
alcoholic ammonia on m-dibromodinitrobenzene ; the latter is, 
therefore, probably 4 : 6-dibromo-1 : 3-dinitrobenzene. 

4 : 6-Dinitro-1 : 3- “at ana 

H,(NO,).(NH-NHPh)., 

crystallises in orange- oa prisms, m. p. 211—212° (decomp.), and 
gives a dark red coloration either with concentrated sulphuric acid 
or in alcoholic solution in presence of alkali. 

5-Chloro-2 : 4-dinitrohydrazobenzene, C,.H,O,N,Cl, forms reddish- 
yellow prisms, m. p. 165°, and decomposes at about 180°. T.H. P. 

The Influence of Nitro-groups on the Reactivity of Sub- 
stituents in the Benzene Nucleus. III. The Partial Reduc- 
tion of the Dinitrotoluenes by Stannous Chloride and Hydro- 
chloric Acid. Haroitp Burton and James Kenner (T., 1921, 


119, 1047—1053). 


} 
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Artificial ‘‘Saccharin '’ Substances. A. F. HoLLEMAN (Rec, 
trav. chim., 1921, 40, 446—450).—The benzene-o-disulphonamide 
described by Armstrong and Napper (P., 1900, 16, 160) is con. 
sidered by the author to be an ammonium salt of the imide, and 
to have the constitution CgH,<S02> N-NH,,H,0. The corre- 

2 
sponding sodium and calcium salts and the free imide, m. p. 192°, 
have been prepared. The imide is very soluble in water and its 
taste is both sweet and acid, leaving a bitter taste afterwards. 
W. G. 


Additive Reactions with Nitrous Gases. HEINRICH Wiz. 
LAND (Annalen, 1921, 424, 71—74).—It appeared from former work 
(A., 1903, i, 764; 1904, i, 54; 1905, i, 706) that whilst the addition 
of nitrogen trioxide to one of two conjugated double linkings led to 
the formation of a “ y-nitrosite ” (bisnitroso-nitro-compound, I) in 
which all the nitrogen atoms are directly attached to carbon, when 

= a the bond attacked was not in conjuga- 
*0-C-NO, *C-C-O-N O tion with another, the product was a 


O N.O “ nitrosite ” (bisnitroso-nitrite, IT), that 
yh lagi is, a substance containing nitrogen 
‘C-O-N O, ‘C-C-O-N O attached by means of oxygen to the 
(L) (IL.) remainder of the molecule. It would 


seem, however, in view of the work 
described in the accompanying papers (compare three abstracts 
immediately following), that this conclusion is incorrect, and that 
the primary additive product is in every case a substance in which 
all the entering nitrogen atoms have become attached to carbon, 
and it therefore should be classed as a y-nitrosite, although it may 
not invariably correspond exactly with the type represented by 
formula I. C. K. I. 


The Union of Nitrogen Trioxide and Nitrogen Peroxide 
with Unsaturated Compounds. HeEtnrRicH WIELAND and Ewa.p 
Buiimicn (Annalen, 1921, 424, 75—91).—The nature of the pro- 
duct obtained from stilbene by the action of nitrous gases (compare 
Schmidt, A., 1901, i, 266; 1902, i, 21) varies with the composition 
of the gas employed; if the gas be sufficiently rich in nitric oxide, 

stilbene-y-nitrosite (bis-«-nitroso-8-nitro-«$- 
CHP h-CHPh-NO, — diphenylethane, formula annexed) alone is 
(NO), formed ; if, on the other hand, the gas con- 
CHPh-CH-Ph(NO ) tains a large proportion of nitrogen peroxide, 
2" the product may consist solely of a mixture 

of the «- and $-forms of s-dinitrodiphenylethane. 

Stilbene-y-nitrosite, m. p. 132° (decomp.), is decomposed by 
alcoholic potassium hydroxide with the elimination of hyponitrous 
acid and the formation of «-nitrostilbene. On boiling in organic 
solvents, such as chloroform, alcohol, and acetic acid, the whole of 
the nitrogen is eliminated as oxides and stilbene is regenerated. 
When acetic acid is employed, a considerable degree of recombin- 
ation takes place between the stilbene and the eliminated nitrogen 
peroxide, and since the dinitrostilbenes so formed are stable under 
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the conditions employed, this accounts for the production of these 
substances observed by Schmidt and attributed by him to oxidation. 
The formation of benzaldehyde, also observed by Schmidt, is due 
to the occurrence of a side-reaction whereby the y-nitrosite is 
broken down into benzaldehyde, phenylnitromethane, and nitrous 
oxide : 

N,O,(CHPh-CH Ph-NO,),-+ H,O=2CHPhO-+ 2CH,Ph-NO,+N,0. 

g- Nitro-x-acetoxy-a-diphenylethane, yellow prisms, m. p. 99— 
100°, is another by-product. 

[With F. Rernpeu.]—The structure of the less fusible form of 
s-diphenyldinitroethane has been placed beyond question by 
synthesis from phenylbromonitromethane. This substance, a pale 
yellow oil, b. p. 131°/16 mm., 122°/10 mm., is produced along with 
a small amount of 3:4: 5-triphenylisooxazole (Heim, A., 1911, 
i, 718) when the sodium compound of phenylnitromethane is 
treated with bromine-water, and on digesting with molecular 
silver is converted into s-diphenyldinitroethane. 

cycloHexene-w-nitrosite (Baeyer, A., 1894, i, 175) also eliminates 
hyponitrous acid on boiling with alcoholic potassium hydroxide, 
the potassium salt of aci-2-nitrocyclohexanol being produced. On 
treatment with mineral acids, this is converted into 1-nitro-A!- 
cyclohexene. 

[With C. Retseneacrr.|—Naphthalene is the principal product 
of the action of nitrogen peroxide on A?-dihydronaphthalene, 
naphthalene-2-diazonium nitrate being formed as a by-product. 

[With C. RetseNeccER.}—The sole product of the action of 
nitrogen peroxide on distyryl ketone under the usual experimental 
conditions is a dinitro-compound, 5e-dinitro-A*-xe-diphenylpenten- 
y-one (formula below), m. p. 127—129° (decomp.), which undergoes 
hydrolysis with alkalis in two directions. With alcoholic ammonia, 
the principal products are benzaldehyde and styryl nitromethyl 
ketone, whilst with alcoholic potassium hydroxide they are 8-nitro- 
a-phenylethylene and cinnamic acid : 
NO,°CHPh:CH(NO,)-CO-CH:CHPh + H,O =CHPh:O + 

CHPh:CH-CO-CH,-NO,+HNO, ; 
NO,*CHPh-CH(NO,)-CO-CH:CHPh+ H,O—CHPh:CH-NO,+ 
CHPh:CH-CO,H + HNO,. 
C. K. I. 


Terpinene ‘‘ Nitrosite."’ Hetmyrich WikLanp and Fritz 
REINDEL (Annalen, °1921, 424, 92—99).—The additive product 
with nitrogen trioxide formed by «-terpinene (A1*-dihydro- 
eymene) (A., 1907, i, 943; 1908, i, 925; 1905, i, 603) eliminates 

_ about 25% of its nitrogen as ammonia when 

CMe-NO, reduced by hydrogen in the presence of palladium 
om \.. UNH black, the product being a mixture of a diamine and 
CH, US, a monoamine. This fact, in conjunction with the 
CH, CH molecular weight of the compound, points to its being 
\4Z 1-nitro-2-isooximino-A®-tetrahydrocymene (formula an- 
CPré nexed), both nitrogen atoms being directly attached 

to carbon. 
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The monoamine and diamine formed by the reduction were partly 
separated by distillation in a good vacuum, but the monoamine 
(presumably 2-aminohexahydrocymene) could not be obtained in 
a pure condition. 1 :2-Diaminohexahydrocymene was isolated as its 
dibenzoyl derivative, which separates from dilute alcohol in slender 
needles, m. p. 165°. The monohydrochloride of the diamine crystal. 
lises from alcohol in slender needles, m. p. 290° (decomp.). 

K. I. 


The Addition of the Higher Oxides of Nitrogen to the 
Triple Carbon Linking. Herrich WieLanp and Ewatp 
Buiimicu (Annalen, 1921, 424, 100—107).—The authors have 
investigated the products obtained by the action of nitrogen peroxide 
on phenylacetylene and tolane. ' 

Phenylacetylene yields «8-dinitrophenylethylene, golden-yellow 
needles, m. p. 81°, which on hydrolysis by alcoholic potassium 
hydroxide gives benzonitrile, potassium carbonate, and potassium 
nitrite.. This decomposition is considered to be the outcome of a 
preliminary intramolecular change involving the migration of an 
oxygen atom : 

C,HPh(NO,). —-> NO-CPh:C(OH)-NO, —--> OH-N:CPh:CO-NO, 
(con) OH-N:CPh-CO,H+KNO,; OH-N:CPh-CO,H Gxon) 
Ph-CN+2H,0+K,CO,. 

Both the dinitrostilbenes originally obtained by Schmidt (A., 
1901, i, 226) by treating tolane with nitrogen peroxide yield the 
same tetraphenylpiperazine (Schmidt, loc. cit.) on reduction with 
gaseous hydrogen in the presence of palladium black.. The oxime 
of deoxybenzoin is in each case obtained as a by-product. 

[With H. Waener.}—Both the dinitrostilbenes, when digested 
with methyl alcoholic potassium hydroxide, are converted into the 
acetal of «-nitrodeoxybenzoin, which crystallises in long, white needles, 
m. p. 202—203°. «-Nitro-8-methoxystilbene, yellow prisms, m. p. 
88—89°, can also be isolated and is evidently an intermediate 
product : 

NO,°CPh:CPh-NO, —-> NO,°CPh(OMe)-CHPh-NO, ——> 
OMe-CPh:CPh-NO, —-> CPh(OMe),-CHPh-NO,. . 
C. K. I. 

Isomerisation of 1-Phenylindene during Pyrogenic Dis- 
tillation (A New Hydrocarbon). Frirz Mayer and Anorr 
Sreeuitz [with Witty Lupwie] (Ber., 1921, 54, [B], 1397—1402).— 
Since the constitution of fluoranthene has recently been established 
with practical certainty (this vol., i, 248), the authors have resumed 
their efforts to synthetise the hydrocarbon, and for this reason 
have subjected 1l-phenylindene to pyrogenic distillation. In the 
place of the expected fluoranthene, however, they have obtained a 
hydrocarbon, C,;H,,, which is isomeric with 1-phenylindene but com- 
pletely different from it in its chemical behaviour. It is not identical 
with 2-phenylindene, and its constitution must be represented by 


H H,-CH 
one of the formulz C.H,<{U>CHPh and ie Gy He 
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1-Phenylindene has b. p. 153—154°/14 mm., m. p. 23°. It is 
reduced by sodium in boiling alcoholic solution to 1-phenylhydrindene 
b. p. 148—150°/13 mm. With benzaldehyde it gives 1-phenyl- 
3.benzylideneindene, yellow needles, m. p. 77°5°, and with tere- 
phthalaldehyde it yields 1 : 1’-diphenyl-3 : 3’-terephthaiylidenedi- 

\ 
indene, CoH,(CH:0<Cets>CPh )p, lustrous, red needles, m. p. 
231—232°, whereas p-chlorobenzaldehyde and anisaldehyde give 
the corresponding compounds, golden-yellow needles, m. p. 95°, 
and lustrous, orange leaflets, m. p. 97°. Oxidation converts 
]-phenylindene into o-benzoylbenzoic acid. 

Pyrogenic distillation of 1-phenylindene gives the hydrocarbon, 
(,;H,2, colourless leaflets, m. p. 167°5°, which is not reduced by 
sodium and alcohol or by hydrogen and palladium, and yields 
feebly coloured compounds of high melting point when condensed 
with aldehydes. It does not combine with bromine. Oxidation 
with potassium permanganate transforms it into benzil-o-carboxylic 
acid, pale yellow needles, m. p. 141°. 

2-Phenylindene, b. p. 167—170°/12 mm., is prepared by the 
reduction of 2-phenylindene-l-one by aluminium amalgam in moist 
ethereal solution and treatment of the product with boiling dilute 
sulphuric acid. 

1-Phenyl-2-methylindene, pale yellow, lustrous leaflets, m. p. 
57°5°, b. p. 177°/14 mm., is prepared by the action of magnesium 
phenyl bromide on 2-methylindene-l-one; it is unaffected by 
pyrogenic distillation. 

1-Methylindene, b. p. 99—102°, is not affected by pyrogenic 
distillation ; with terephthalaldehyde it gives 3 : 3’-terephthalylidene- 


1 :1'-dimethyldi-indene, CgH,(CH:C <Cefls> CMe },, orange crystals, 
m. p. 224°, ‘ H. W. 


Dicyclohexylamine and cycloHexylaniline. G.FouQquE (Ann. 
Chim., 1921, [ix], 15, 291—332).—For the most part, a résumé of 
work already published (A., 1918, i, 106, 164). Certain new com- 
pounds are described. Dicyclohexylamine gives a hydrofluoride and 
a dihydrofluoride, a hydrobromide, a hydriodide, a nitrate, a hydrogen 
phosphate, (C,H,,).NH,H,PO,, a chromate, a dichromate, a tri- 
chromate, an acetate, m. p. 65°, an oxalate, m. p. 206°, and a picrate, 
m. p. 173°. When its solution in carbon bisulphide is left to 
evaporate, it gives dicyclohexylamine dicyclohexyldithiocarbamate, 
(CsH,,)2N-CS,H,NH(C,H,,;)., m. p. 111°. With tsocyanic acid, it 
yields dicyclohexrylearbamide, m. p. 247°. With alkyl iodides, 
dicyclohexylamine reacts to give quaternary ammonium iodides of 
which dicyclohexyldimethylammonium iodide, m. p. 216°, and dicyclo- 
hexyldiethylammonium iodide, m. p. 224°, were prepared. Other 
compounds prepared from dicyclohexylamine were dicyclohexyl- 
chloroamine, (CgH,,).NCl, m. p. 26°; dicyclohexylnitrosoamine, 
NO-N(C,H,,)., m. p. 105°; dicyclohexylacetamide, m. p. 102°, and 
dicyclohexylbenzamide, m. p. 77°. 

cycloHexylaniline gave a hydrofluoride, a hydrobromide, m. p. 184°, 
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a hydriodide, m. p. 176°, a nitrate, a phosphate, m. p. 175°; an 
oxalate, m. p. 186°, a picrate, m. p. 164°; phenylcyclohexylcarbamide, 
m. p. 221°; cyclohexylethylaniline, b. p. 288°/764 mm.; 163°/30 
mm.; d° 0°999; phenylcyclohexylnitrosoamine, m. p. 37° ; cyclohexyl. 
acetanilide, m. p. 66°; phenylcyclohexylbenzamide, m. p. 102°; b. p. 
243°/20 mm. W. G. 


The Solubility and Volatility of the Chloro- and Nitro. 
anilines and of their Acetyl Derivatives. Nevm VINcEnr 
Srpewick and Howarp Ernest Rusre (T., 1921, 119, 1013— 
1024). 


Some Derivatives of p-Hydroxyphenylglycine. L. Ga.atis 
(Helv. Chim. Acta, 1921, 4, 574—579).—p-Hydroxyphenylamino. 
acetonitrile, HO-C,H,-NH-CH,°CN, leaflets, m. p. 100°, which 
cannot be distilled without decomposition, is prepared by the 
successive addition of sodium hydrogen sulphite and formaldehyde 
to an aqueous solution of p-aminophenol hydrochloride and treat- 
ment of the product with potassium cyanide. It gives an acetyl 
derivative, colourless crystals, m. p. 75°, and, by the action of 
sodium chloroacetate, the semi-nitrile of p-hydroxyphenylamino- 
diacetic acid. In addition to p-hydroxyphenylglycine, p-hydroxy- 
phenylaminodiacetic acid, HO-C,H,-N(CH,°CO,H),, is formed by 
the action of chloroacetic acid on p-aminophenol; it crystallises in 
small, colourless needles, decomp. about 160°; the sodium and 
p-aminophenyl salts and the acetyl derivative, colourless crystals, 
are described. The corresponding hydrochloride is very readily 
hydrolysed in aqueous solution. p-Hydroxyphenylglycine likewise 
forms a hydrochloride, long, prismatic crystals, which is decom- 
posed with equal readiness by water. H. W. 


Aromatic Nitro-derivatives. XIII. Substitution in the 
Benzene Nucleus. M. Giva and A. ANGELETTI (Gazzetta, 
1921, 51, i, 318—324. Compare this vol., i, 198).—It has been 
already shown that the 3-nitro-group of 3 : 4 : 6-trinitrotoluene is 
readily eliminated by a moderately mild reaction when the alcoholic 
solution of the nitro-compound is treated with a base, such as 
ammonia, hydrazine, or phenylhydrazine. It is now found that 
similar displacement of the 3-nitro-group may be effected by 
p-aminoacetophenone, p-aminoazobenzene, or p-tolylhydrazine, 
additive compounds being formed as a preliminary to the substitu- 
tion. The results obtained, together with those previously pub- 
lished, show that when, in a series of isomeric trinitrobenzene 
derivatives, the form symmetrical with respect to the nitro-groups 
produces an additive compound with a given primary base, the 
other isomerides also react with that base, giving, first, additive 
compounds and subsequently substitution derivatives. 

2 : 4-Dinitro-4'-acetyldiphenylamine, C,H,(NO,).°NH°C,H,Ac, pre- 
pared by the interaction of 4-chloro-1 : 3-dinitrobenzene (1 mol.) 
and p-aminoacetophenone (1 mol.) (compare Giua, Marcellino, and 
Curti, this vol., i, 193), separates in small, reddish-yellow prisms 
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or garnet-red crystals, m. p. 185°, gives a reddish-yellow coloration 
with concentrated sulphuric acid, forms soluble, reddish-brown 
salts with alcoholic alkali hydroxide, and yields a canary-yellow 
nitro-compound when heated with nitric acid (d 1°4). 

The 2:4: 5-trinitrotoluene—p-aminoacetophenone additive com- 
pound, C,,H,,0,N,, crystallises in orange-yellow prisms, m. p. 
94—95°, and when crystallised from alcohol undergoes gradual 
transformation into 4-acetylphenyl-4’ : 6’-dinitro-m-tolylamine, 
(,H,Me(NO,).*NH-C,H,Ac, which is better obtained by heating 
the reacting compounds in 95% alcoholic solution, and crystallises 
in lustrous, garnet-red prisms, m. p. 165—166°; it dissolves in 
sulphuric acid to a yellow solution, and gives an intense dark-red 
coloration with alkali in alcoholic solution. Its phenylhydrazone, 
(;H90,N;, forms lustrous, brownish-red lamelle, m. p. 189°, and 
ives a red coloration with concentrated sulphuric acid. 

The 3 : 4 : 6-trinitrotoluene— p-aminoazobenzene additive compound, 
CigH,g0,N,, crystallises in lustrous, purple plates, m. p. 155—156°, 
and is accompanied by p-benzeneazophenyl—’ : 6’-m-toluidine, 
N,Ph-C,H,-NH-C,H,Me(NO,)., which forms reddish-yellow crystals, 
m. p. 186—187°. 

. — 4: 6-Dinitro-m-p-hydrazotoluene, C,H,Me(NO,),."NH:NH-C,H,Me, 
ycy- Fformed from 3 : 4: 6-trinitrotoluene and p-tolylhydrazine, crystal- 
by flises in reddish-yellow, lustrous lamelle or large, reddish-brown 
3 in F plates, m. p. 159—160° (decomp.). 

und — Investigation of the binary system 3: 4: 6-trinitrotoluene—p- 
als, Faminoacetophenone by the freezing-point method indicates the 
lily f existence of a molecular compound (1 mol.:1 mol.), m. p. about 
ise § 81°; the fused mixtures are intensely red. T. H. P. 


Additive Compounds of Arylamines with Nitro-derivatives 
of Naphthalene. J. J. SupBorovueu, N. Picton, and D. D. 
he [| Karvé (J. Ind. Inst. Sci., 1921,4,43—58. Compare Sudborough, 
ta, |, T., 1911, 99, 209).—A record of experiments carried out to ascertain 
en | whether tri- and tetra-nitronaphthalenes form additive compounds 
is } similar to those of 1:3: 5-trinitrobenzene. The following sub- 
lic § stances have been prepared : 
as Compounds of | :3: 5-trinitronaphthalene :—with «-naphthyl- 
at ff amine, deep purple-black prisms, m. p. 135-5° ; with 8-naphthylamine, 
by — purplish-red flat needles, m. p. 145°5—146°; with benzidine, black 
e, — prisms, m. p. 138°; with anisidine, black crystals, m. p. 128°; with 
u- — ¥-cumidine, black needles, m. p. 101°; with m-phenylenediamine, 
b- — deep chocolate needles, m. p. 170°; with 1 : 5-naphthylenediamine, 
ve & thin, black needles, m. p. 243° (decomp.); with «-naphthylethyl- 
ps fF amine, reddish-black needles, m. p. 109°; with diphenylamine, 
1e — dark red needles from mixture of alcohol and benzene, deep brown 
re — plates from toluene, m. p. 101°; with dimethylaniline, black 
prisms, m. p. 102°; with 8-naphthyldiethylamine, long, black 
»- F needles, m. p. 57—58°; with carbazole, red needles, m. p. 166°. 
.) Compounds of 1:3: 8-trinitronaphthalene :—with «-naphthyl- 
d famine, 2C,,>H,;(NO,).,C,>H,-NH,, deep crimson-red needles, m. p. 
s | 145—151°, and CipHs(NOs)sCre 7NH,, dark brown prisms, m. p. 


Soo 
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125—140°, also obtained from toluene as violet-black plate; 
with 6-naphthylamine, deep red prisms, m. p. 132—133°. The | 

1: 4:5-Trinitronaphthalene -with «-naphthylamine, dark red yse as 
needles, m. p. 67—68°. with 

Compounds of 1 : 3: 5 : 7-tetranitronaphthalene with «-naphthyl.§ sodiw 
amine, black needles, m. p. 220° (decomp.); with 8-naphthylamine, 
black needles, m. p. 220—221°; with §-naphthyldiethylamine, 
dark green needles, m. p. 134—136°. 

Compounds of 1 : 3 : 6 : 8-tetranitronaphthalene with naphthalene, 
lemon-yellow needles, m. p. 191—192°; with anthracene, deep 
red needles, m. p. 212—214°; with phenanthrene, orange needles, 
m. p. 243°; with acenaphthene, deep red prisms from benzene, 
orange needles from acetone, m. p. 125°; with aniline, dark brown 
solid, m. p. 154°; with «-naphthylamine, deep purple needles, 
m. p. 204—205°; with §-naphthylamine, deep brown plates, 
m. p. 211—212°; (the two last-named yield acetyl derivatives, 
m. p. 184—185° and 200—201° respectively); with benzidine, 
black needles, m. p. 194°; with y-cumidine, black needles, m. p. 
155°; with dianisidine, black, crystalline powder, m. p. 205°; 
with «-naphthylmethylamine, purplish-black needles, m. p. 165°; 
with «-naphthylethylamine, black needles, m. p. 134°; with di-f CH 
phenylamine, black needles, m. p. 185°; with phenyl-8-naphthyl-§ tho 
amine, violet-brown needles, m. p. 173—174°; with benzyl-«-§ 4.hy 
naphthylamine, black needles, m. p. 160°; with p-tolyl-8-naphthyl-f ), 
amine, deep black needles, m. p. 150°; with dimethyl-aniline,— », 
black prisms, readily decomposed; with $-naphthyldiethylamine, 
black plates, m. p. 122—123°; with quinoline, dark brown solid,§ has 
m. p. 123—124°; with isoquinoline, dark brown solid, m. p. 137°;— oA 
with tetrahydroquinoline, m. p. 112°; with tetrahydroisoquinoline,} By 
m. p. 85—87°; with $-naphthyl ethyl ether, scarlet leaflets, m. p. 
140—140°5°; with benzaldehydephenylhydrazone, violet-brown a 
needles, m. p. 200°; with acetophenonephenylhydrazone, small,f isa 
black, flat crystals, m. p. 171°; with phenyl cinnamylidenemethyl 132 
ketone, bright yellow needles, m. p. 192°; with distyryl ketone,> aut 
lemon-yellow needles, m. p. 234°. the 

Compounds of 1 : 3 : 5 : 8-tetranitronaphthalene with «-naphthyl-} in 
amine, black needles, m. p. 162° (decomp.); with 8-naphthylamine,} Th 
bronze-green needles, m. p. 163—164° (acetyl derivative, scarlet} un 
needles, m. p. 158°); with dimethylaniline, black needles, m. p. f sc: 
113°; with 6-naphthyldiethylamine, black needles, m. p. 118—119°. § gir 

The conclusion is drawn that the number and position of the fof 
nitro-groups affect the capacity of the nitro-compound to yield F alk 
stable additive compounds, this being most marked with the f ot 
maximum number of nitro-groups in the meta-position with respect — du 
to each other. H. J. E. 


Preparation of Derivatives of Tetrahydro-§-naphthylamine. al 
TETRALIN G. M. B. H., Berlin (D.R.-P. 335476; from Chem. Zentr., — in 
1921, ii, 1064).— ac-6-Bromo-«-hydroxytetrahydronaphthalene F 8 
or analogous compounds (this vol., i, 407) are treated with C 
ammonia or primary or secondary amines. The replacement of | 2 
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the bromine atom takes place without formation of naphthalene. 
The hydroxy-amines are very active physiologically and find a 
use as drugs. By shaking 6-bromo-«-hydroxytetrahydronaphthalene 
with concentrated aqueous ammonia and adding concentrated 
.§ sodium hydroxide solution, $-amino-«-hydroxytetrahydronaphthalene 
separates in crystals, m. p. 112°; the hydrochloride has m. p. 227°. 
$-Diethylamino-a«-hydroxytetrahydronaphthalene is prepared by heat- 
ing the §$-bromo-«-hydroxy-compound with diethylamine in a 
closed vessel on a water-bath; it is a thick, yellow liquid, b. p. 
170°/10 mm. 6-Methylamino-«-hydroxytetrahydronaphthalene pre- 
pared similarly, using methylamine, is a thick, colourless liquid, 
becoming brown on exposure to air, b. p. 168—169°/10 mm.; the 
picrate has m. p. 172° and the hydrochloride m. p. 184—185°. 
8-Dimethylamino-a«-hydroxytetrahydronaphthalene is similarly pre- 
pared; it forms colourless crystals, m. p. 40°, b. p. 157—158°/10 
mm.; the picrate has m. p. 140°; the hydrochloride, m. p. 174— 
175°; the methiodide, m. p. 140°. It gives with benzoyl chloride 
and alkali an oily benzoyl compound and with p-nitrobenzoyl 
chloride a yellow nitrobenzoyl derivative of the composition 
‘ i<cn. H-Nio, _ _ m. p. 112°. From §-bromo-«- 
hyl- ethoxytetrahydronaphthalene and dimethylamine, 8-dimethylamino- 
la. a-hydroxytetrahydronaphthalene is obtained as a colourless liquid, 
hyl. b. p. 152°/13 mm.; the picrate has m. p. 199°, the methiodide, 
ine, Fim. p. 166°. §-Piperidino-«-ethoxytetrahydronaphthalene, similarly 
ine,f prepared, using piperidine, has b. p. 170/11 mm.; the picrate 
lid, has m. p. 166°. 8-Dimethylamino-«-acetoxytetrahydronaphthalene, 
7"; OAc*C, 5H, 9*NMe,, obtained by an analogous reaction, is a thick oil. 
mé,f By hydrolysis, the «-hydroxy-compound is formed. G. W. R. 


wn apoTricyclol, a Derivative of cycloPropanol and its Keton- 
all,f isation. P. Lipp and C. Pappera (Ber., 1921, 54, [B], 1316— 
hyl 1329).—In continuation of previous work (A., 1920, i, 491), the 
ne,{ authors have prepared apotricyclol in the expectation that it, like 
the simpler cyclopropanol compounds, would show unusual reactions 
yl-— in consequence of the great strain in the three-membered ring. 
ne; This is found to be the case; in the presence of dilute acids it 
let} undergoes isomerisation to camphenilone. It can, however, 
pf scarcely be classed as a typical enolic compound, since it does not 
”.§ give a coloration with ferric chloride or show the behaviour typical 
he § of a substance containing the hydroxyl group; the only strictly 
ld f alcoholic derivative which could be prepared is the phenylurethane, 
l¢@ fF other reagents leading to the formation of secondary products 
ct F due to the instability of the trimethylene ring. 
Tricyclenic acid is successively converted into the correspond- 
ing chloride and amide, and the latter is transformed by bromine 
» — and sodium methoxide in absolute methyl alcoholic, solution 
4»— into apotricyclylmethylurethane, CyH,3,NH*CO,Me, prisms, m. p. 
e 85°5—86° (corr.), small amounts of tricycloylapotricyclylcarbamide, 
hf C,H,s-NH-CO-NH-CO-C,H,;, colourless needles, decomp. 238— 
ff 239° (corr.), when slowly heated, being formed as by-product. 
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The urethane is converted by boiling sulphuric acid (40%) into 
camphenilone, b. p. 74—77°/15 mm. [identified as the semicarbazone, 
m. p. 223° (decomp.)], is almost unaffected by boiling aqueous or 
methyl-alcoholic potassium hydroxide solution, and is smoothly 
hydrolysed by molten potassium hydroxide at 160° to apotricyclyl. 
CH.—CH—CH amine (annexed formula), b. p. 176°8—177° 
2 2 atmospheric pressure, m. p. about 104°, which 
CMe, loses ammonia and becomes converted into a 
H_ Viscous, yellow oil when exposed to the air for 
ff a few days. Particularly if the temperature 
during hydrolysis is allowed to rise somewhat, the 
formation of camphenilone and camphenilol 
is also observed, the former arising from fission of the trimethylene 
ring by addition of water and elimination of ammonia, the latter 
being produced by reduction of the ketone by the liberated methyl 
alcohol : CyH,,*NH-CO,Me _*°. C,H,,"NH,+CO,+MeOH. The fol. 
lowing derivatives of apotricyclylamine ate described; sulphate, 
hydrochloride, platinichloride, orange-yellow prisms; picrate, yellow, 
prismatic crystals, m. p. about 200° (violent decomp.); pheny/- 
carbamide, colourless needles, m. p. 222° (corr.); s-diapotricyclyl- 
carbamide, decomp. 243° when slowly heated; (?) apotricyclyl- 
carbimide, apotricyclylcarbamide, small needles, m. p. 173—174° 
(corr.); benzoylapotricyclylamine, prisms, m. p. 173° (corr.); acetyl- 
apotricyclylamine, flat prisms, m. p. 177° (corr.), which sublime 
with unusual readiness. 
apoTricyclylamine .hydrochloride is converted by sodium nitrite 
in cold solution into the corresponding nitrite, a sandy precipitate, 
which is converted in hot solution into apotricyclol, long needles, 
m. p. 75—80°, b. p. 82—86°/12°5 mm.; this is converted into a 
viscous, yellow oil when exposed to the air for a few hours, but it 
can be preserved for a longer period in an atmosphere of hydrogen; 
the corresponding phenylurethane crystallises in long needles, m. p. 
121°6—122° (corr.). Boiling dilute mineral acids transform the 
alcohol into camphenilone, which is also formed when it is heated 
in an atmosphere of dry hydrogen at 193°. Attempts to form 
apotricyclol by the enolisation of camphenilone, for example, by 
the action of acetic anhydride and sodium acetate, were unsuccessful, 
the original material being recovered unchanged. Conversely, 
attempts to acetylate the alcohol either with acetic anhydride or 
acetyl chloride and pyridine gave chiefly camphenilone with only 
traces of an apparently acetylated product. Phosphorus penta- 
chloride transforms apotricyclol into camphenilone dichloride, 
m. p. 168—169°, the hydrogen chloride primarily formed being 
added to the initial product with rupture of the bond between 
the carbon atoms, 1 and 2. apoTricyclol is not affected by an 
ethereal solution of diazomethane; attempts to effect the desired 
methylation in the presence of sodium showed that the metal 
dissolves in an ethereal solution of apocyclol without evolution of 
hydrogen, forming the sodium derivative of camphenilonepinacone, 
C,H,,°C(ONa)-C(ONa)-C,H,,, which is converted in part by methyl 
iodide but completely by methyl sulphate into the dimethyl ether 
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of camphenilonepinacone; apocyclol methyl ether could not be 
characterised definitely owing to lack of material. 
H. W. 


Influence of Position on the Solubility and Volatility of 
the Mono- and Di-nitrophenols. Nervit Vincent SiIp@wick 
and WitFrip Magor Axpous (T., 1921, 119, 1001—1012). 


Metallic Derivatives of Nitrophenolic Compounds. I. 
Interaction of Barium, Strontium, and Calcium Hydroxides 
with the Mononitrophenols. ArcuisaLp Epwin GopDARD 
(T., 1921, 119, 1161—1165). 


Influence of Substitution in the Components on the Equi- 
libria in Binary Solutions. XXVII. The Binary Systems of 
m- and p-Aminophenol and Phenols or Nitro-compounds. 
Ropert Kremann, Eospert Luprer, and OTHmMaR ZAWODSKY 
(Monatsh., 1921, 41, 499—542. Compare A., 1920, i, 554).—The 
following binary systems have been investigated : m-aminophenol 
and phenol; p-toluidine and $-naphthol; aniline and 8-naphthol; 
aniline and «-naphthol; m-aminophenol and 8-naphthol; m-amino- 
phenol and «-naphthol ; m-aminophenol and catechol, m-aminophenol 
and resorcinol; m-aminophenol and quinol; m-aminophenol and 
pyrogallol ; m-aminophenol and o-nitrophenol; m-aminophenol and 
m-nitrophenol ; m-aminophenol and p-nitrophenol; m-aminophenol 
and m-dinitrobenzene; m-aminophenol and_ o0-dinitrobenzene ; 
m-aminophenol and 2: 4-dinitrotoluene; p-aminophenol with 
phenol, «-naphthol, 8-naphthol, and resorcinol. 

m-Aminophenol gives an equimolecular compound with phenol 
which is remarkably little dissociated in the molten mass. 
p-Toluidine yields an equimolecular compound with £- or «-naphthol, 
whereas aniline gives a single compound with @-naphthol but two 
different compounds with a-naphthol. The introduction of the 
hydroxyl group in the meta position in aniline inhibits combination 
with «- but not with $-naphthol. Whereas aniline unites with 
quinol (2: 1 molecular proportions), with catechol (1:1), and with 
pyrogallol (2:1), m-aminophenol combines with quinol, but not 
with catechol, resorcinol, or pyrogalloi. m-Aminophenol resembles 
aniline in giving a simple eutectic with o- and m-nitrophenol and 
an equimolecular compound with p-nitrophenol. In contrast with 
aniline, m-aminophenol does not unite with o- or m-dinitrobenzene 
or with 2 : 4-dinitrotoluene. 

Experiments with p-aminophenol could not be followed out 
systematically by reason of the instability of the substance at 
elevated temperatures. In the most favourable cases, the con- 
centration of the aminophenol does not exceed 50% by weight, 
but it is nevertheless possible to show that the substance does not 
give solid compounds with phenol, «- or $-naphthol, or resorcinol, 
this result being probably due to the relatively slight solubility of 
p-aminophenol in the molten mixture. 

The results are interpreted in terms of steric hindrance and total 


affinity. H. W. 
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Acetic Acid Derivatives of p-Anisidine. J. HALBErKany fh 
(Ber., 1921, 54, [B], 1152—1167).—p-Anisylglycine, 
OMe-C,H,-NH-CH,:CO,H, 
irregular rectangular platelets, m. p. 1544—157° (decomp.), according 


to the rate of heating, is conveniently prepared by warming a fwmpo 


mixture of p-anisidine, sodium acetate, and a little water with 
chloroacetic acid; the colour reactions of the substance are fully 
described, as are also its copper salt, small, yellowish-green needles, 
and zinc salt, colourless, prismatic needles. Its acetyl derivative 
crystallises in coarse needles, m. p. 185°. Ethyl p-anisylamino. 
acetate, from p-anisidine and ethyl chloroacetate in ethyl acetate 
solution, forms plates or prisms, m. p. 57—58°, whereas the corre. 
sponding acetyl derivative is a colourless, stable liquid. p-Anisyl- 
aminoacetamide, plates or needles, m. p. 146—147°, is prepared by 
the action of alcoholic ammonia on the ester at 100°. Chloroaceto. 
p-anisidide, m. p. 121°, is prepared from p-anisidine and chloro- 
acetyl chloride in cold benzene solution, and is converted by hot 
aqueous ammonia (d 0°910) into the tertiary amine, 
(OMe-C,H,-NH-CO-CH,),N, 

colourless, rectangular platelets, m. p. 205°, mixed with smaller 
amounts of the secondary amine, (OMe-C,H,-NH-CO-CH,),NH, 
colourless, irregular leaflets, m. p. 141°. p-Anisylaminoaceto-p. 
anisidide, rectangular leaflets, m. p. 134°, is obtained from p-anisidine 
and p-anisidinoacetic acid at 135° or from chloroaceto-p-anisidide 
and p-anisidine at 120—140°; the corresponding acetyl derivative 
crystallises in colourless, slender needles, m. p. 138°. Di-p-anisid- 
inoaceto-p-anisidide, (QMe-C,H,-NH-CH,°CO),.N-C,H,OMe, forms 
lustrous, rhombic leaflets, m. p. 185°. 

Chloroaceto-p-anisidide is transformed by the action of an excess 
of sodium ethoxide in cold alcoholic suspension into the piperazine 
derivative, OMe-C,Hy N<Caz ay >N ‘C,H,°OMe, lustrous, rhombic 
leaflets, m. p. 256°, which is more advantageously prepared by | 
heating anisidinoacetic acid at 150—160° in an atmosphere of 
nitrogen; it is converted by boiling alcoholic potassium hydroxide 
solution into the acid, 

OMe-C,H,°N(CH,°CO,H)-CO-CH,*NH-C,H,OMe, 
hexagonal prisms, m. p. 128°, with loss of water after softening at 
about 110° and has m. p. 256° after resolidification. p-Anisidino- 
acetomethyl-p-anisidide, OMe-C,H,-NMe-CO-CH,°NH-C,H,:OMe, is 
obtained in small amount as by-product in the preparation of the 
piperazine by heating anisidinoacetic acid or from p-anisidinoacetic 
acid and methyl-p-anisidine at 145—150°; it forms colourless, 
rectangular prisms, m. p. 119—120°, and is most conveniently 
obtained by cautiously heating p-anisidine with chloroacetomethyl- 
p-anisidide, colourless plates, m. p. 57°. 

p-Anisidinediacetic acid, OMe-C,H,*N(CH,°CO,H),, colourless rods, 
m. p. 122—123° (decomp.), is obtained as by-product in the pre- 
paration of the corresponding mono-compound. It is transformed 
by being heated with p-anisidine into the corresponding di-p- 
anisidide, colourless, matted needles, m. p. 184—185°, and methyl- 
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p-anisidinoaceto-p-anisidide, OMe-C,H,-NMe-CH,°CO-NH-C,H,-OMe, 
needles, m. p. 129—130°. 

The action of heat on a mixture of anisidinoacetic acid (2 mols.) 

wnd chloroaceto-p-anisidide (1 mol.) leads to the formation of the 

ompound, OMe-C,H,*N(CH,°CO,H)-CH,-CO-NH-C,H,°OMe, colour- 

less plates, m. p. 147° (decomp.) after softening at 140°, which is 

transformed by boiling acetic anhydride into the substance, 


OMeOgHyN< Gr GON CoHy OMe, 
2 
wlourless platelets, or long needles, m. p. 152°. H. W. 


The Tetrahydronaphthols. A. Brocurer and R. CoRNUBERT 
(Compt. rend., 1921, 172, 1499—1500. Compare Bull. Soc. chim., 
1913, [iv], 13, 198)—The hydrogenation of «-naphthol under a 
ure of fifteen atmospheres in the presence of reduced nickel 
yields 15% of ar-tetrahydro-«-naphthol, m. p. 68°, and 85% of 
ac-tetrahydro-a-naphthol, b. p. 139—140°/17 mm. (corr.); dj’ 1:0896; 
ni 1:5671, giving a phenylurethane, m. p. 121°. Under similar con- 
ditions, 8-naphthol gives 25% of ar-tetrahydro-$-naphthol, m. p. 
i7°5°, and 75% of ac-tetrahydro-8-naphthol, b. p. 144-°5—146°5°/20 
mm. (corr.); d{' 10715; nj 1°5523, giving a phenylwrethane, m. p. 
99°. W. G. 

Condensations between Carbonyl Compounds and Resor- 
cinol (or Orcinol) or Phloroglucinol. As TRIp CLEVE von EULER 
(Arkiv Kem. Min. Geol., 1921, 8, No. 3, 1—40).—The author gives 


id. Ba critical résumé of the literature dealing with the condensation of 
ms fresorcinol or phloroglucinol with sugars and with aldehydes and 

ketones in general in presence of a condensing agent such as 
ess Fhydrochloric or sulphuric acid. 


As regards the general course of the condensation of carbonyl 
compounds with resorcinol, the following conclusions are drawn : 
'(1) One linking of the carbonylic oxygen is ruptured and the free 
valency thus arising attracts a hydrogen atom occupying at one 
and the same time an ortho- and a para-position to a hydroxyl 
group of the resorcinol molecule, the resorcinol residue passing to 
the vacant carbon linking; it may be, however, that all the ketonic 
carbonyls are first enolised. The hydroxyl formed from carbonyl 
in one of these ways is eliminated with an ortho-para-hydrogen 
atom of a resorcinol molecule (pure aldehydes, enolised ketones) 
or with a neighbouring methylic hydrogen (ketones); thus, from 
aldehydes there arise diresorcinol, and from ketones, monoresorcinol 
derivatives. With diresorcinol derivatives, anhydride-formation 
between the hydroxyls of each of the resorcyl components gives 
tise to three double-ring systems, which form the nuclei in leuco- 
bases of the xanthen group; the yellow or red colorations obtained 
are formed by the oxidation of these leuco-bases to hydroxyfluorones. 
Coloured benzopyranols may arise from anhydride-formation be- 
tween a resorcinol residue and a suitably situated hydroxyl group 
in a hydroxy-ketone residue (ketose, acetylacetone), and since 
subsequent oxidation is unnecessary for the formation of chromo- 
phores, such hydroxycarbonyl compounds give intense colour 
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reactions instantaneously. This scheme may be developed to 
include the case in which a m-aminophenol forms a side-component 
to the resorcinol, the leuco-compound then being a hydroxyacridine 
and the coloured product an oxyacridine. 

The results obtained by different authors who have investigated 
the condensation of various carbonylic compounds with phloro. 
glucinol and m-polyphenols in general may be brought under a 
common heading if it is assumed that the initial phase of the 
reaction consists of an aldol condensation. Various cases are con- 
sidered in detail, the manner in which condensation compounds 
may be formed between the carbonylic and hydroxylic compounds 
in different proportions with loss of varying proportions of water 
being discussed. = ee 


Nitration of Methylenedi-p-phenetidine. Frfpfric Rever. 
DIN (Helv. Chim. Acta, 1921, 4, 580—588. Compare A., 1913, 
i, 850).—The preparation of nitro-derivatives of methylenedi-p. 
phenetidine (Bischoff and Schatz, A., 1899, i, 278) is rendered 
exceptionally difficult by the fact that the base suffers almost 
immediate fission into p-phenetidine in the presence of concen- 
trated mineral acids or of acetic acid. The author has therefore 
examined ,the action on it of nitric acid (45%) at a temperature 
not exceeding 20°, and has isolated the nitrate, C,,H,,0,N,,HNO, 
or C,,H,.O »N,,HNO,, colourless, prismatic needles, m. p. 159° 
from which the base, C,;gH,,0,N, or C,,H,.0.No, colourless prisms, 
m. p. 132°, is obtained; the nitroso-derivative, m. p. 217°, and 
acetyl compound, colourless, prismatic needles, m. p. 237°, of the 
latter are described. 

The action of formaldehyde on p-phenetidine in the presence of 
hydrochloric acid has been re-examined and found to be more 
complicated than supposed by Goldschmidt (A., 1898, i, 184) and 
by Lepetit and Maimeri (A., 1917, i, 452). In addition to Gold- 
schmidt’s compound, m. p. 139°, two further bases, m. p. 200° and 
107° respectively, have been isolated, but the analytical data are 
not sufficient to permit conclusions to be drawn as to their com- 
position. In the presence of nitric acid (45%), formaldehyde and 
p-phenetidine give the nitrate (m. p. 159°) of the base, m. p. 132° 
described above, but in more dilute solution the bases, m. p. 140° 
and 200° respectively, are obtained. H. W. 


§-Hydroxy-8-3 : 4-methylenedioxyphenylethylamine and its 
Derivatives. FREDERICK ALFRED Mason (T., 1921, 119, 1077— 
1081). 


Action of the Grignard Reagent on certain Organo-sulphur 
Compounds. Harry Hepwortu and Henry WILLIAM CLAP- 
HAM (T., 1921, 119, 1188—1198). 


The dehydration of «-Phenyl-$$-dimethylbutane-«-ol and of 
ay-Diphenyl-68-dimethylpropane-«-ol. (MLLE) JEANNE APOLIT 
(Compt. rend., 1921, 172, 1493—1496)—When «-phenyl-f§- 
dimethylbutane-«-ol is dehydrated by passing its vapour over 
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infusorial earth at 300° the product is a mixture of y-phenyl-8- 
methyl-A*-pentene and $-phenyl-y-methyl-A*-pentene, which could 
not be completely separated by distillation. When «y-diphenyl- 
g8-dimethylpropane-«-ol is similarly dehydrated at 240°, it yields 
a mixture of «y-diphenyl-8-methyl-A*-butene and «-diphenyl- 
y-methyl-A*-butene. W. G. 


Abnormal Iodine Values with Special Reference to the 
Sterols and Resins. [pA SMEDLEY MacLean and Ere, Mary 
Tuomas (Biochem. J., 1921, 15, 319—333).—The Hiibl method 
gives much higher values than that of Wijs in the case of phenol 
and «-naphthol, possibly because the latter is an enolising agent 
and retards a change to ketocyclohexadiene, which in these cases 
may be a necessary preliminary to the addition of halogen (com- 
pare Ingle, A., 1904, ii, 456). With aliphatic carbonyl compounds, 
phenanthrene hydrocarbons, sterols, and resins (abietic acid), the 
Wijs numbers are higher than the Hiibl values, and it is suggested 
that the acid of the Wijs reagent enolises the carbonyl compounds 
before addition of halogen takes place (compare Lapworth, T., 
1904, 85, 30). For abietic acid (with two double bonds), the Hiibl 
value shows the addition of four and the Wijs value the addition 
of six atoms of iodine. Similarly with sterols, the Hiibl value 
approximately indicates the number of double bonds present, whilst 
the Wijs value is much higher on account of substitution. Hence in 
a fat containing appreciable quantities of sterols, the Hiibl method 
gives more accurately the degree of unsaturation than that of 
Wijs. G. B. 


The Hydrobenzoin, Semihydrobenzoin, and Semipinacolic 
Transpositions. The Dehydration of Alkylhydrobenzoins. 
M. TrrFenEAU and A. OrféxuHorr (Bull. Soc. chim., 1921, [iv], 29, 
422429) —-A more detailed account of work already published 
(A., 1920, i, 672). W. G. 


The Hydrobenzoin and Semipinacolic Transpositions of 
Propylhydrobenzoin and Butylhydrobenzoin. Fripfric 
BrtaRD (Bull. Soc. chim., 1921, [iv], 29, 429—445. Compare 
preceding abstract).—«$-Diphenylpentane-a«$-diol, m. p. 119°, when 
dehydrated with cold concentrated sulphuric acid, gives propyl- 
deoxybenzoin and a«-diphenylpentane-f-one. Propyldeoxybenzoin 
gives a semicarbazone, m. p. 125°, and reacts with magnesium 
phenyl bromide to give a«$-triphenylpentane-«-ol, m. p. 106°. 
Diphenylacetaldehyde condenses with magnesium propyl iodide, 
giving ««-diphenylpentane-B-ol, b. p. 188—190°/13 mm.; d? 1-05, 
which on oxidation yields ««-diphenylpentane-B-one, b. p. 185— 
186°/13 mm., giving a semicarbazone, m. p. 191—192°. With hot 
dilute sulphuric acid or oxalic acid melted in its own water of 
crystallisation, «8-diphenylpentane-«8-diol yields for the most part 
au-diphenylvaleraldehyde, CPh,Pr-CHO, b. p. 189—191°/15 mm., 
giving an oxime, m. p. 117°, and a semicarbazone, m. p. 139°. 

«8-Diphenylhexane-af-diol, m. p. 125°, obtained by the action 
of benzoin on magnesium butyl iodide when dehydrated with cold, 
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concentrated sulphuric acid gives butyldeoxybenzoin, m. p. 64°, and 
ax-diphenylhexane-B-one, m. p. 38°. Butyldeoxybenzoin, obtained 
by the action of butyl bromide on sodium deoxybenzoin, gives with 
magnesium phenylbromide «a«f-triphenylhexane-«-ol, m. p. 115°, 
Diphenylacetaldehyde condenses with magnesium butyl iodide, 
giving a«-diphenylhexane-B-ol, m. p. 60—61°, which on oxidation 
yields aa-diphenylhexane-B-one, m. p. 38°, giving an oxime, m. p. 
159°. When dehydrated with hot dilute sulphuric acid or molten 
oxalic acid, «f-diphenylhexane-«$-diol gives ««-diphenylhexalde- 
hyde, C,H,-CPh,-CHO, b. p. 194—196°/13 mm., and forms an 
oxime, m. p. 110°, and a semicarbazone, m. p. 153°. W. G. 


Hydrobenzoin and Semipinacolic Transpositions in the 
Triarylethanediols with p-Methoxyl Substitution (Anisyl- 
glycols). A. Orfxnuorr and M. Tirrenrzau (Bull. Soc. chim., 
1921, [iv], 29, 445—459).—A more detailed account of work already 
published (A., 1920, i, 673). The following new compounds are 
described. 

af-Diphenyl-«-p-anisylethane-«B-diol, m. p. 197—198°. <Anisyl- 
deoxybenzoin, m. p. 88—89°, giving an oxime, m. p. 139—140°. 
6-Phenyl-aa-di-p-anisylethane-«8-diol, m. p. 197—.198°. Phenyl 
di-p-anisylmethyl ketone, m. p. 57—58°, giving an oxime, m. p. 
164—165°. «a-Diphenyl-B-anisylethane-a8-diol, m. p. 192—194’. 
Diphenyl-p-anisylacetaldehyde, OMe-C,H,°CPh,°CHO, m. p. 75—76°, 
giving a semicarbazone, m. p. 198—199°. aa«$-7'ri-p-anisylethane- 
af-diol, m. p. 176—177°. ‘'ri-p-anisylacetaldehyde, m. p. 125— 
126°, giving an oxime, m. p. 166—167°, and a semicarbazone, m. p. 
175—176°. W. G. 


Hypnotics. II. Derivatives of cycloHexanecarboxylic 
Acid. M. E. Fourneau, (Mi~LE) Montagne, and Jos& PuyaA. 
(Anal. Fis. Quim., 1921, 19, 192—198).—Derivatives of «-ethyl- 
valeric acid show sedative properties. cycloHexanecarboxylic acid, 
which may be considered as related to a-ethylvaleric acid, and its 
derivatives might be expected to show similar properties. In a 
study of this acid and its derivatives, improved methods have been 
devised for the preparation of cyclohexyl chloride, cyclohexane- 
carboxylic acid, cyciohexanecarboxyl chloride, bromocyclohexane- 
carboxylic acid, ethyl bromocyclohexanecarboxylate, hydroxycyclo- 
hexanecarboxylic acid, and ethyl hydroxycyclohexanecarboxylate. 
In addition, bromocyclohexanecarboxyl chloride, b. p. 115—118°/12 
mm., was obtained by the action of bromine on cyclohexanecarboxyl 
chloride. Bromocyclohexanecarboxyl bromide, formed by the action 
of excess of bromine on cyclohexanecarboxylic acid in the presence 
of red phosphorus, has b. p. 113—115°/13 mm. Bromocyclohexane- 
carboxylcarbamide is formed by the action of carbamide on bromo- 
cyclohexanecarboxyl chloride or bromide ; the product, m. p. 159— 
160°, is only slightly soluble in the ordinary solvents. Bromocyclo- 
hegeanecarboxylamide, prepared by the action of ammonia on bromo- 


cyclohexanecarboxyl chloride or bromide, has m. p. 136°. 
G. W. R. 
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The Influence of Position on the Solubilities of the Substi- 
tuted Benzoic Acids. Nervi Vincent SipGwick and ELINOR 
KATHARINE EwBank (T., 1921, 119, 979—1001). 


Interaction of Sulphur Monochloride and Organic Acid 
Amides. Kuversi Gosar Narx (T., 1921, 119, 1166—1170). 


Preparation of ar-«-Tetrahydronaphtholcarboxylic Acid. 
FARBENFABRIKEN VORM. F. Bayer & Co. (D.R.-P. 335602; from 
Chem. Zenir., 1921, ii, 1065)—When dry carbon dioxide is passed 
over the dry sodium salt of ar-«-tetrahydronaphthol for about 
oe hour at 110° and the temperature raised to 210°, ar-«-tetra- 
hydronaphtholcarboxylic acid is obtained as a white, crystalline 
wder, crystallising in needles from glacial acetic acid, m. p. 
l61.—162°. The acetyl compound crystallises from 50% acetic 
aid in needles, m. p. 159°. The acid sodium salt forms nacreous 
aystals. With diazotised nitroanilines and their derivatives, for 
example, nitroaminophenolsulphonic acid, valuable azo-dyes are 
obtained. G. W. R. 


The Reduction of Ethyl Naphthoate and a Case of Reduc- 
tion of an Alcohol to a Hydrocarbon by Sodium and Absolute 
Alcohol. HERVE DE PomMeEREAU (Compt. rend., 1921, 172, 
1503—1504).—Ethyl «-naphthoate is reduced by sodium in absolute 
alcohol, giving «-methyl-( ¢)-1 : 4-dihydronaphihalene, b. p. 228°/760 
mm., which yields a dibromide, m. p. 84°. ‘This dihydronaphthalene 
isalso obtained by the reduction of «-methylnaphthalene or «-naph- 
thyl alcohol by the same reducing agent. W. G. 


The Catalysts in the Reaction between Carbon Monoxide, 
Hydrogen Chloride, and Aromatic Hydrocarbons. A. Kor- 
q@zyNskI and W. Mrozinskr (Bull. Soc. chim., 1921, [iv], 29, 
459—462).—In the action of carbon monoxide and hydrogen 
chloride on aromatic hydrocarbons in the presence of aluminium 
chloride and cuprous chloride, the cuprous chloride as a catalyst 
may be replaced by nickelous, cobaltous, or ferric chloride or by 
tungsten chloride. Nickelous chloride gave the best yields, but in 
no case were they much above 50% of that obtained with cuprous 
hloride. W. G. 


6-Aminopiperonaldehyde and its Derivatives. AUGUSTE 
Ruuiet and Louris Krerrmann (Helv. Chim. Acia, 1921, 4, 588— 
199)—The reduction of o-nitroaldehydes to the corresponding 
aminoaldehydes is generally complicated by the simultaneous 
formation of condensation products of the latter. It is, however, 
shown that 6-aminopiperonaldehyde and its derivatives can be 
eadily prepared if the aldehydic group is protected by condensa- 
ion with benzaldehyde or other aldehyde and reduction is effected 
bysodium sulphide: 4R-NO,+6Na,S+7H,O=4R-NH,+3Na,8,0,+ 
(NaOH. The product of the reaction is subsequently hydrolysed 
by boiling water. 

6-Nitropiperonylidene-p-toluidine,CH,.0,:C,H,(NO,)-CH:N-C,H,Me, 
ong, pale yellow crystals, m. p. 121°5°, is prepared by heating 6-nitro- 
piperonaldehyde with an equimolecular weight of p-toluidine at 


y 2 
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120—130°, whereas the corresponding compounds from o-toluidine 
and p-anisidine form yellow needles, m. p. 128°, and yellow leaflets, 
m. p. 125°5°, respectively. On reduction, the substances give 
6-aminopiperonylidene-p-toluidine, sulphur-yellow needles, m. p. 
134°5°, 6-aminopiperonylidene-o-toluidine, yellow leaflets, m. p. 116°, 
and 6-aminopiperonylidene-p-anisidine, pale yellow leaflets or needles, 
m. p. 162°, respectively. Hydrolysis of these compounds in boiling, 
very slightly alkaline aqueous solution leads to the production of 
6-aminopiperonaldehyde, the best yield (71%) being obtained with 
the p-toluidine compound; the aldehyde crystallises in large, pale 
yellow prisms, m. p. 107°, and is immediately decomposed by 
dilute acids with production of a red, amorphous mass. The 
hydrochloride, small, colourless needles which decompose on contact 
with air and the mercurichloride, m. p. 133°, are described. The 
acetyl derivative, colourless needles, m. p. 161° (phenylhydrazone, 
m. p. 205°), benzoyl derivative, long, pale yellow needles, m. p. 
187°5°, phenylhydrazone, colourless leaflets, m. p. 222°, and oxime, 
m. p. 184°, were also prepared. 

Diazotisation of 6-aminopiperonaldehyde is rendered somewhat 
difficult by reason of the susceptibility of the aldehyde to acids, 
and is best effected by dissolving the aldehyde in dilute acetic acid 
and cautiously adding the quantity of dilute mineral acid necessary 
for diazotisation. The following compounds are thus obtained: 
6-bromopiperonaldehyde ; 6-chloropiperonaldehyde, colourless needles, 
m. p. 113°; 6-iodopiperonaldehyde, colourless needles, m. p. 111°. 
Replacement of the amino- by the cyano-group could not be effected 
by diazotisation, and the replacement of the aldehyde by its 
oxime leads to the formation of the azide, CH,0,:C,H,N,°CHO, 
m. p. 122° (phenylhydrazone, m. p. 136°, p-nitrophenylhydrazone, 
m. p. 168°). 

The condensation of 6-aminopiperonaldehyde with acetone in 
aqueous alkaline solution leads to the almost quantitative produc- 


tion of 6: 7-methylenedioxyquinaldine, m. p. 150° (hydrochloride, 
colourless needles; mercurichloride, long, colourless needles, m. p. 
208°; picrate, small, yellow needles, m. p. 182°; platinichloride, 
m. p. 261; methiodide, m. p. 273°). With methyl ethyl ketone, 
similar product, long, colourless needles, m. p. 145°, b. p. 328—329°, is 
obtained which is regarded as 6 : 7-methylenedioxy-2 : 3-dimethy|- 
quinoline (hydrochloride, colourless needles which decompose before 
melting; mercurichloride, m. p. 282—284°; picrate, yellow leaflets, 
m. p. 230°; platinichloride, long, orange needles, m. p. 273°; 
methiodide, pale yellow needles, m. p. 249—250°). Acetophenone 
gives 6: 7-methylenedioxy-2-phenylquinoline, m. p. 109° [hydro 
chloride, orange leaflets, m. p. 272°; mercurichloride, colourles 
needles, m. p. 258—259°; picrate, m. p. 195°; platinichloridk, 
colourless leaflets ; methiodide, yellow leaflets, m. p. 213° a 
H. W. 


New Reaction of Aldehydes. II. Remo De Fazt (Gazzeltt, 
1921, 51, i, 328—338. Compare A., 1916, ii, 457).—In consequent 
of the publication of Sieglitz’s work on the fluorene series (A., 192) 
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uidine | 27, 605), the author gives the results he has at present obtained 
afl ra (compare Thiele and Henle, A., 1906, i, 571). 
_ ®s,f With piperonaldehyde in presence of sodium ethoxide, fluorene 
= gives two compounds : (1) 9-Piperonylidenefluorene, 
O—-C 


"le, | 2 

. 116°, ane | 

nedles, C,sH CHC 0 

so which forms stellate aggregates of large, canary-yellow prisms, 


1 with = P- 71—72°, gives with concentrated sulphuric acid an intense 
. ae emerald-green coloration gradually changing to violet-blue, and 
Se ~ forms a picrate, C,,H,,0,,C,H,0,N,, m. p. 195—198° (decomp.) ; 
Th when reduced in ethereal solution by means of aluminium amalgam, 

*f it is converted into 9-piperonylfluorene, C3H *CH,°CgH:0,:CHy, 


“a which crystallises in slender, lustrous, white needles, m. p. 99—100°, 
acon, | 8d gives a scarcely perceptible yellow coloration with concentrated 
<7 sulphuric acid. (2) A small proportion of an isomeric compound, 


C,,H,,0,, which forms lustrous, orange-red needles, m. p. 183— 

184°, and gives a blue ring changing to violet when concentrated 

_ sulphuric acid is carefully added to its ethereal solution. 
9-m-Methylbenzylidenefluorene, C,,H,:;CH-C,H,Me, obtained from 


yxime, 


_ fluorene and m-tolualdehyde, forms an orange-yellow resin of 
ona pleasing odour, and gives a yellow and then a greenish-blue solution 
ms Fu in concentrated sulphuric acid, whilst in alcoholic solution it gives 
; dles, a yellow coloration. Its picrate, C,,H,,¢,CgH,0,N;, forms lustrous, 
We orange-yellow needles, m. p. 104—105°. In chloroform solution, 


hatha it combines with bromine, giving dibromo-9-m-methylbenzylfluorene, 
its C1s4gBreCHBr-C,H,Me, as a pale yellow resin. 
HO 9-m-Methylbenzylfluorene, C,,H,*CH,*C,H,Me, obtained by reduc- 
sonite ing either the preceding dibromo-compound by means of zinc and 
'f acetic acid or 9-m-methylbenzylidenefluorene by means of aluminium 

amalgam, crystallises in slender, white needles, m. p. 111—112°, 
and gives no coloration with concentrated sulphuric acid. 

9-Cuminylidenefluorene, C,,H,:CH-C,H,Pr*, forms an orange- 
yellow resin of pleasing odour, and with concentrated sulphuric 
acid gives a greenish-yellow, and later a green, coloration, whilst 
in alcoholic solution it gives a yellow ring turning emerald-green. 

9-p-Dimethylaminobenzylidenefluorene, C,,H,:CH-C,H,*NMe,, 
formed from fluorene and p-dimethylaminobenzaldehyde in presence 
of sodium ethoxide, crystallises in lustrous, orange-red needles, 
m. p. 135—136°, and with concentrated sulphuric acid gives a 
greenish-yellow coloration, which is obtained also in alcoholic 
solution. It is accompanied by a small proportion of another 
compound, which crystallises in garnet-red needles, m. p. 158—160°, 
but was not analysed. 

9-p-Dimethylaminobenzylfluorene, C,H g*CH,*C,H,"NMe,, obtained 
by reducing the preceding compound with aluminium amalgam, 
forms lustrous, golden-yellow needles, m. p. 119—120°, and gives 
no coloration with concentrated sulphuric acid, even in alcoholic 
solution. 

The results obtained confirm the colour reaction which cyclic 
aldehydes give with fluorene or acenaphthene in presence of 
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concentrated sulphuric acid, but show clearly that such reaction is 
not due to the formation of condensation products. T. H. P. 


Certain Nitronic Derivatives. L. ALEssANDRI (Gazzetta, 
1921, 51, i, 75—-89).—In consequence of the publication of papers 
by Semper and Lichtenstadt (A., 1918, i, 437) and by Staudinger 
and Miescher (A., 1919, i, 584) in which various nitronic derivatives 
already obtained by Angeli, Alessandri, and Aiazzi-Mancini (A., 
1911, i, 544) and by Alessandri (A., 1915, i, 412, 888) are dealt 
with, the author gives further results he has obtained in this region. 
These indicate that the property of reacting with magnesium 
alkyl haloids is general with nitrones of the type CHR:NR:O. It 
remains to be seen if nitrones of the form CR,:NR<O are, in general, 
devoid of this property; the N-phenyl ether of benzophenone. 
oxime remains unchanged when treated with the Grignard reagent 
(A., 1911, i, 544). 

Reduction of the N-phenyl ether of benzophenoneoxime by 
means of zinc dust and ammonium chloride results in the formation 
of phenyliminobenzophenone; part of the latter undergoes further 
reduction to phenylbenzhydrylamine, the two reduction products 
then uniting to form an additive compound, CPh,:N Ph,CHPh,*NHPh, 
which crystallises in lustrous, rhombohedral prisms, m. p. 83°, 
may readily be obtained from an alcoholic solution of its com- 
ponents, and is different in type from those previously described, 
as it contains only tervalent nitrogen and is free from the charac. 
teristic oxygen of the nitrones. 

It has been already shown (A., 1915, i, 412) that the product 
obtained by oxidising benzylbenzhydrylhydroxylamine is_ the 
N-benzhydryl ether of benzaldoxime; the latter is now found to 
be accompanied by the isomerie N-benzyl ether of benzophenone- 
oxime, CPh,;NO-CH,Ph. The action of magnesium ethyl iodide 
on the benzhydryl ether of benzaldoxime gives a deep orange- 
yellow oil. The action of magnesium phenyl bromide on the same 
compound fyields also a viscous, orange oil, and in addition a 
crystalline compound, which proves to be, not the dibenzhydryl- 
hydroxylamine, OH-N(CHPhg,)., expected, but its oxidation product 
of the structure CPh,:NO- CHPh, ; 2; the latter forms lustrous, prism- 
atic needles, m. p. 167°, and is readily converted into “dibenz- 
hydrylamine (Friedel and Balsohn, A., 1881, 279) when reduced by 
means of aluminium amalgam. Dibenzhydrylamine forms long, 
slender, colourless needles, m. p. 139°, and its picrate, golden- 
yellow prisms, m. p. 202° (decomp.). T. H. P. 


The Structural Isomerism of the Oximes. I. Criticism 
of the Hantzsch-Werner Hypothesis and a New Theory of 
the Constitution of Isomeric Oximes. FREDERICK WILLIAM 
Atack (T., 1921, 119, 1175—1184). 


The Structural Isomerism of the Oximes. II. A Fourth 
Benzildioxime. FRerpERICcK Wi1t1AM ATACK and LEONARD WHIN- 
yates (T., 1921, 119, 1184—1188). 
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The Oxidation of Meta-substituted o-Aminophenols. K. 
von Auwers, E. Borsone, and R. Weiuer (Ber., 1921, 54, [B), 
1291—1316).—The investigation of the product obtained by the 
oxidation of o-amino-m-5-xylenol by air (Auwers and Borsche, 
A., 1916, i, 34) has been continued. It is shown to have the 
composition C,,H,,0,N., and to contain a hydroxyl, a ketonic, 
and an amino-group. When hydrolysed with acetic and hydro- 
chloric acids it regenerates o-amino-m-5-xylenol, but the fate of 
the remainder of the molecule could not be elucidated. These 
observations serve to eliminate all the possible formule except 


those annexed (I and II). The decision in favour of I is reached 
in the following 


Me Me Me Me : 
N. manner. A bromine 
/ ‘No S\/ \NH, f ¥Y \/YN atom is introduced 
Mel oHMe, }:0* Me jor, ) Me into the original 
V7 Wo ee phenol in the ie. 
sition to the hydr- 
(I) (I1-) oust group ond tie 
new substance is subjected to oxidation; the product closely 
resembles that derived from the simpler amine, but contains only 
one atom of bromine, the other being eliminated during the process 

of oxidation, thus necessarily yielding a p-quinone. 

The investigation has a more general interest in throwing light 
on the constitution of the products of the oxidation of the simplest 
aminophenols and confirming Fischer and Jonas’s formula (annexed) 

UN for the substance derived from o-aminophenol. 
/ x=} “NE; In the case of the xylenol, the final ee 
pndl " of a tricyclic structure appears to be inhibited 

/, by the presence of the methyl group in the 
meta-position. As far as the present observations extend, this 
action appears to be general, since similar behaviour is encountered 
with 3-bromo-o-amino-m-cresol and with o-amino-m-cresol (compare 
Kehrmann, A., 1906, i, 210). 

4-Amino-m-2: 5-xyloquinone-5’ -hydroxy-m-4’-xylylimide (formula 
I), lustrous, orange-yellow crystals, m. p. 185°, is most conveniently 
prepared by the oxidation of a solution of the aminoxylenol in 
sodium hydroxide by gaseous oxygen; the reaction proceeds more 
rapidly when hydrogen peroxide or potassium ferricyanide is 
employed, but the yields are not so good. The corresponding 
hydrochloride, C,,H,,0,N,,HCl, forms small, tile-red needles or an 
ochre-coloured powder. The platinichloride was analysed. The 
substance gives an oxime, pale, brownish-yellow leaflets, m. p. 
199—200°, a phenylhydrazone, small, orange-red needles, m. p. 
294—296°, and a semicarbazone, slender, yellow needles, m. p. 206— 
207° (hydrochloride, m. p. 267°); the properties of the latter sub- 
stance in particular point to the possibility that these products 
are not true ketonic derivatives but the isomeric hydroxyazo- 
compounds. Mild treatment of the substance, m. p. 185°, with 
acetic anhydride alone or in the presence of pyridine leads to the 
isolation of the N-acetyl derivative, lustrous, orange-yellow leaflets, 
m. p. 219°, whilst more drastic and protracted action gives the 
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ON-diacetyl compound, sulphur-yellow needles, m. p. 149°. The 
N-propionyl and N-acetyl-O-propionyl derivatives crystallise in 
pale yellow needles, m. p. 182—183°, and yellow needles, m. 
139—140° respectively, but attempts to prove that the di-deriv- 
atives are in reality ON- and not di-N-compounds by isolating the 
N-propionyl-O-acetyl compound were unsuccessful, since the N-pro- 
pionate was converted by acetic anhydride into the diacetate. The 
quinoneimide is converted by diazotisation into the (?) diazonium 
base, reddish-yellow needles, which explodes at 175°; the diazo- 
solution is very slowly transformed when heated into the corre- 
sponding phenol, C,,H,,0,N, m. p. 140—160°. Hydrolytic fission 
of the dimeric quinoneimide leads to the formation of 0-amino- 
xylenol, but the corresponding treatment of the methylated 
product gives small amounts of o-dimethylamino-s-m-xylenol, a 
colourless liquid, b. p. 154—156°/68 m.m., dj’* 0°9955, d? 0°996, 
ne* 151811, ny* 1°52225, ng’* 1°53437, nY° 154476, nj 1°5225 
(phenylurethane, colourless, slender needles, m. p. 132—133°), which 
is also prepared by the action of methyl alcohol on o-aminoxylenol 
hydrochloride at 170—180°. 
o-Amino-s-m-xylenol is smoothly converted by bromine in carbon 
disulphide solution into p-bromo-o-amino-s-m-xylenol, m. p. 136— 
138° (the hydrobromide is described), which is oxidised by air in 
alkaline solution to 4-amino-m-2 : 4-ayloquinone-2' -bromo-5’ -hydroxy- 
m-4’-xzylylimide (annexed formula), brownish-red plates, m. p. 
Me Me 99—120°. It is shown that the bromine 
atom enters the molecule of the amino- 


Br \—N== \NH, xylenol in the para-position to the hydr- 


Mel loH Mel | oxyl group by the following series of 

bal \Z*0 experiments. The oxime of o-acetyl-s-m- 
xylenol is converted by bromine into the corresponding p-bromo- 
compound, slender, colourless needles, m. p. 188°, which when 
boiled with hydrochloric acid gives the bromoaminoxylenol, 
m. p. 136—138°; after removal of the amino-group, the latter 
gives p-bromo-s-m-xylenol, m. p. 116°, which is converted by 
nitric acid in glacial acetic acid solution into p-bromo-o-nitro-s-m- 
xylenol, colourless needles, m. p. 140—140°5° (the yellow sodium 
salt was prepared); on the other hand, o-amino-s-m-xylenol hydro- 
chloride is transformed by treatment with sodium nitrite and 
cuprous bromide into o-bromorylenol, b. p. 126°/33 mm., m. p. 54°. 

The following derivatives of 5-bromo-m-cresol are described: 
5-bromo-m-tolyl methyl ether, from the cresol and methyl sulphate, 
a colourless, highly refractive liquid, b. p. 1389—140°/20 mm.; 
4-benzeneazo-5-bromo-m-cresol, lustrous, ruby-red leafiets, m. p. 
97—99°; dibenzeneazo-5-bromo-m-cresol, tile-red, lustrous prisms, 
m. p. 171—173°; 5-bromo-6-acetyl-m-cresol, coarse, glassy prisms, 
m. p. 50—52°, and its semicarbazone, colourless needles, m. p. 218— 
220°, and oxime, colourless, matted needles, m. p. 127°. The 
latter is converted by, boiling hydrochloric acid into 5-bromo-6- 
amino-m-cresol, coarse, lustrous needles, m. p. 140—141° after 
previous darkening (hydrochloride, pearly leaflets, m. p. 140— 
141°), which is transformed by atmospheric oxidation in alkaline 


solution into 3-bromo-4-amino-o-2 : 5-toluquinone-5’-bromo-3’ -hydr- 
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oxy-p-tolylimide, brownish-red platelets, m. p. 218—219°. 
6-Amino-m-cresol, colourless needles, m. p. 157—159°, after 
previous softening (the di-benzoyl compound could not be obtained 
in the homogeneous state) is oxidised to 4-amino-m-?2 : 5-tolu- 
quinone-3' -hydroxy-p-tolylimide, m. p. 185—186°, which is decom- 
posed by hydrochloric acid with the formation of 6-amino-m-cresol ; 
the dimeric quinoneimide gives an N-acetyl derivative, brownish- 
yellow, lustrous leaflets, m. p. 177—178°, and a semicarbazone, 
golden-yellow, lustrous needles, m. p. 195° (decomp.). H. W. 


Epicamphor. II. Witi1am Henry Perkin, jun., and ALAN 
Franois Tittey (T., 1921, 119, 1089—1107). 


Sesquiterpenes. I. Conversion of Cadinene into a Naph- 
thalene Hydrocarbon. L. Ruzicka and JuLes Meyer (Helv. 
Chim. Acta, 1921, 4, 505—510).—Very little is at present known 
with regard to the carbon skeleton of the sesquiterpenes; the 
methods involved in their examination (oxidation, behaviour when 
exposed to high temperature) appear to the authors unsuitable for 
the investigation of a complicated group of substances which offer 
many points of attack. ‘They therefore propose to examine de- 
hydrogenation methods, and give an account of the behaviour of 
cadinene in these circumstances. 

Cadinene, b. p. 134—-136°/13 mm., is converted when heated with 
powdered sulphur at 200—265° into the hydrocarbon, C,;H,,, a 
colourless liquid, b. p. 157—158°/12 mm., or 291—292°/720 mm., 
d* 0°9792, ni} 1°5851; it is free from sulphur and behaves as a 
saturated substance towards bromine in carbon disulphide solution 
and potassium permanganate. It gives a picrate, orange-yellow 
needles, m. p. 115°, a styphnate, yellow needles, m. p. 138°, and a ~ 
dihydride, C,;Hyp, a colourless liquid, b. p. 151—153°/12 mm.; the 
latter does not give a picrate. It is readily oxidised by cold dilute 
potassium permanganate solution. H. W. 


Pinene. III. Constitution of Nitrosopinene and its Trans- 
formation Products. L. Ruzicka and H. TrReBLER (Helv. Chim. 
Acta, 1921, 4, 566—574).—The formule ascribed previously to 
nitrosopinene and to pinylamine obtained from it by reduction 
with zine and glacial acetic acid are not in accordance with Bredt’s 
rule, since they are relatively stable substances. The authors 
have therefore been led to examine their behaviour towards ozone. 

Nitrosopinene, m. p. 130°, gives an ozonide 

CO in carbon tetrachloride solution which is de- 

4 7 composed by water with the production of 
CH\ C!N-OH_ formic acid, formaldehyde, and oximinonopinone 
cM (annexed formula), which was characterised by 

its semicarbazone, m. p. 220° (decomp.), and 
HC. Es oxime, m. p. 230°. Similarly, acetylpinyl- 


| : 


amine, m. p. 108°, when ozonised in glacial 
CH acetic acid solution, gives an acidic product 
from which a semicarbazone could not be 


y* 


i. 574 ABSTRACTS OF CHEMICAL PAPERS. 


obtained and a neutral substance which is identified as «-acetyl- 
aminonopinone, m. p. 120—121°; the products obtained after treat- 
ment in carbon tetrachloride solution are formaldehyde, formic acid, 
a neutral substance which does not yield a semicarbazone, and an 
acid product which gives a semicarbazone (*%) CygH,,0,N3, m. p. 

187—188°; the latter appears 


CH, CH, to be derived from a product of 
Cc Cc further degradation. 
Jn yp, It follows therefore that ni- 
y \ 


. ‘ trosopinene (I) and pinylamine 
| Nea OH |\ oe OH NHe (II) and their transformation 


"| products are all derived from 
ben ¥ x Ya 8-pinene. Itis, however, known 
(L) (IL) that pinylamine is convertible 


successively into pinocarveol 
and pinocarvone; the latter yields an oxime which is reducible 
to a primary amine and to these two compounds the structures 
I and II have been assigned previously. According to the authors, 
the oximes and the amines are geometrical isomerides, the 
difference being caused in the case of the oximes by the cis- or 
trans-position of the hydroxy-group to the methylene group and 
in that of the amines by the location of the amino-group on 
the one or the other side of the main plane with respect to the 
dimethylated carbon atom, 8. H. W. 


Essential Oil of Dokudame. YrEINosUKE SHINOSAKI (J. 
Chem. Ind. Japan, 1921, 24, 557—562).—By steam distillation 
of dokudame, Houttuynia Cordata, Thunb., a small quantity of 
a light brown oil of strong somewhat disagreeable odour was obtained. 
The main constituents were methyl n-nonyl ketone, an aliphatic 
terpene, probably myrcene, a cyclic terpene, and a solid acid. 

K. K. 


Essential Oil of Kokusagi. Yrrnosuke SuHrnosAkI (J. Chem. 
Ind. Japan, 1921, 24, 563—566).—By steam distillation of kokusagi, 
Orixa Japonica, Thunb., a small quantity of light brown oil of 
characteristic odour was obtained. The essential constituents were 
camphene, linalool, and some terpene alcohol and its ester. 


The Composition of French Oil of Turpentine and «-Pinene 
Bromide. PARISELLE (Compt. rend., 1921, 172, 1496—1499).—By 
careful fractional distillation in a vacuum of fifteen litres of French 
turpentine the author has obtained «-pinene and 8-pinene separately 
and determined their physical constants. «-Pinene has b. p. 
153°5—154°5°/760 mm.; 62°/32 mm.; d® 0°8748; nj} 1:4690; 
[«]\;3—43°48°; coefficient of viscosity »=0°0141. £-Pinene has 
b. p. 163—164°/760 mm.; 71°5°/34 mm.; d® 0°8848; d 0:8728; 
ni} 1°479; [«]$—19°80°; coefficient of viscosity »—0°0173. With 
hydrogen bromide, «-pinene gave a solid hydrobromide, m. p. 94°; 
b. p. 94°/12 mm.; [«]i}+27°95° and a liquid hydrobromide, b. p. 
96°/12 mm. §-Pinene behaved similarly, giving the same com- 
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unds. The action of bromine on a-pinene at low temperatures 
in carbon tetrachloride, even if hydrogen bromide is not liberated, 
results in a complex mixture of products of addition and substitu- 
tion, the hydrogen bromide being absorbed by the pinene as fast 
as it is formed. The products isolated were a liquid monobromide, 
a crystalline dibromide, m. p. 150°, and Wallach’s dibromide, 
m. p. 166—168°. W. G. 

New Process for the Cold Vulcanisation of Caoutchouc. 
G. Brunt (Atti R. Accad. Lincet, 1921, [v], 30, i, 280—283; Giorn. 
Chim. Ind. Appl., 1921, 3, 196—197).—Thiocarbanilide or other 
disubstituted aromatic thiocarbamide is formed in the mass of the 
material by the action of vaporised or dissolved carbon disulphide 
on an aromatic amine in presence of zinc or other oxide. [See J. Soc 
Chem. Ind., 1921, 520a.]} a. &. PP. 


Thiouram Disulphides as Vulcanising Agents for Caout- 
chouc. E. Romani (Aiti R. Accad. Lincei, 1921, [v], 30, i, 
283—286; Giorn. Chim. Ind. Appl., 1921, 3, 197—199). -_Tetra- 
alkylthiouram disulphides are able to effect rapid vulcanisation of 
caoutchouc without addition of free sulphur, the action being 
rendered more energetic by the presence of zinc or other oxide. 
These disulphides, which are crystalline compounds, are obtained 
most readily by passing chlorine through aqueous solutions of 
dithiocarbamates of imines. Thus, for tetramethylthiouram di- 
sulphide, 2NMe,°CS:‘S-NH. Me,+2Cl —> NMe,:CS‘S-S:CS:-NMe,+ 
2NHMe,,HC1; the imine hydrochloride may be used for the pre- 
paration of fresh dithiocarbamate. [Compare J. Soc. Chem. Ind., 
1921, 520a.] a 

Picrotoxin. II. Behaviour of the Bromopicrotoxinins 
toward Concentrated Halogen Acids. Paut HoRRMANN and 
WoLFRAM Bruscunipt (Arch. Pharm., 1921, 259, 69—93).—The 
reaction has been investigated previously by Sielisch (A., 1912, i, 
886), who, however, did not start with a uniform material, since 
Horrmann (A., 1912, i, 709) has shown that Meyer and Bruger’s 
bromopicrotoxinin (A., 1899, i, 226) is a mixture of a«- and B- 
isomerides. The work has therefore been repeated and extended. 
It is shown that the individuality of the bromopicrotoxinins is 
exhibited in all their derivatives, even to such as result from oxida- 
tion with nitric acid; the same halogen-free products, however, 
are obtained from either series when the halogen is replaced by 
hydrogen. 

8-Bromopicrotoxinin is converted by boiling concentrated hydro- 
chloric acid or, more advantageously, by protracted treatment with 
the reagent at the atmospheric temperature into hydroxy-8-bromo- 
picrotoxinic acid, C ipl, gOgBr, decomp. 208° (hydrated), 225° 
(anhydrous), [«]\}—71 23" in aqueous solution (Sielisch, loc. cit., 
gives decomp. 223°). The methyl ester, C,,H,,O,Br,H,O, has m. p. 
220°, [«]$ (anhydrous)+ 69° 29’ in aqueous solution, “whereas the 
ethyl ester (+3H,O) decomposes at 230° and (anhydrous) has 
[«]i—82° 33’ when dissolved in water. Hydroxy-«-bromopicro- 
loxinic acid, decomp. 228° [a];;—58° 2’ in aqueous solution, is 

y* 2 
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obtained similarly from «-bromopicrotoxinin and cold concentrated 
hydrochloric acid. 

8-Bromopicrotoxinin is slowly converted by hydrobromic acid 
at the atmospheric temperature into a mixture of dibromopicro. 
toxinic acid, C,,H,,0;Br.°CO,H,H,O, decomp. 278° (compare Sielisch, 
loc. cit.) and hydroxy-$-bromopicrotoxinic acid. The former is also 
prepared from $-bromopicrotoxinic acid by the regulated action of 
boiling hydrobromic acid; the pure substance is scarcely affected 
by boiling water or boiling hydrobromic acid. «-Bromopicro- 
toxinic acid dissolves readily in hot hydrobromic acid; a consider- 
able portion rapidly separates unchanged from the hot solution, 
but a homogeneous material could not be isolated from the re- 
mainder. Neither the «- nor the $-bromo-acid is affected by boiling 
dilute sulphuric acid (20°). 

«-Bromopicrotoxinin is oxidised by concentrated nitric acid to a 
dicarboxylic acid, C,;H,,0,Br,4H,O, needles, decomp. 170° [«]!’— 
72° 1’ (anhydrous) in aqueous solution, whereas $-bromopicrotoxinin 
yields an isomeric dicarboxylic acid, C,,H,0,Br,2H,O, decomp. 
184°, [«]i}—53° 4’, for the anhydrous acid when dissolved in water; 
the latter substance is similarly prepared from hydroxy-8-bromo- 
picrotoxinic acid (compare Sielisch, loc. cit.). It is not affected when 
heated above its melting point. Its alcoholic hydroxyl group is 
unchanged by treatment with thionyl chloride at 100°. 

a- and $-Bromohydroxypicrotoxinic acids are transformed by zinc 
dust and ammonium chloride in aqueous alcoholic solution into 
picrotoxinolactone, C,;H,,0,,H,O, m. p. 298° (decomp.). Similar 
treatment of 6-dibromopicrotoxinic acid leads to the formation of 
dihydro-8-picrotoxinic acid, C 5H_907,H,O, needles, decomp. 210°, 
[«]};—8° 23’ (anhydrous) in absolute alcoholic solution (ethyl ester, 
C,,H,,0,,H,O, needles, decomp. 180°). Attempts to remove the 
bromine atoms from $-bromopicrotoxinindicarboxylic acid by zinc 
dust and ammonium chloride or acetic acid did not lead to definite 
results. H. W. 


Tannins and Similar Substances. VII. Stereoisomeric 
Catechins. Kart FreupEensEerG, Orro Boum, and ALFRED 
BeckEenpborrF (Ber., 1921, 54, [B], 1204—1213).—It has been shown 
previously (A., 1920, i, 752) that Gambier catechin is a derivative 
of pentamethoxy-«y-diphenylpropane, and a similar series of ex- 
periments now proves that acacatechin (Perkin, P., 1904, 20, 172) 
is directly related to the same substance. The optical behaviour 
of the acetyl and benzoyl derivatives of these catechins indicates 
strongly that they are stereochemically related, Gambier catechin 
being a homogeneous dextrorotatory form and acacatechin a 
mixture of the racemic and levorotatory compounds; it is quite 
possible that the pure /-form occurs in acacia catechin and that 
partial racemisation occurs during the extraction process, which is 
necessarily more drastic than in the case of the Gambier variety. 
Since catechin contains two asymmetric carbon atoms, further 
stereoisomerides are to be expected, of which catechin-C of Perkin 
and Yoshitake (T., 1902, 81, 1160) is probably an example. 
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Acacatechin is treated with methyl sulphate and the crude 
tetramethyl derivative is reduced and methylated according to the 
method of von Kostanecki and Lampe (A., 1907, i, 334), yielding 
thereby 2:4:6: 3’: 4’-pentamethoxy-«y-diphenylpropane, m. p. 
87—88° (corr.), which is identical in all respects with the synthetic 
product. 

Gambier catechin is converted by acetic anhydride in the presence 
of pyridine into the penta-acetate, m. p. 132°, [«]} +-40-6° in s-tetra- 
chloroethane solution ; the process gives no evidence of the presence 
of an isomeric substance in the material. Acacatechin, on the 
other hand, yields a levorotatory penta-acetate from which r-penta- 
acetylacacatechin, m. p. 165°, can be isolated after repeated crystal- 
lisation. If the crude levorotatory acetate is mixed with the 
calculated quantity of Gambier catechin penta-acetate, the r-deriv- 
ative is obtained in theoretical amount. Similarly, Gambier catechin 
pentabenzoate (compare Perkin and Yoshitake, loc. cit.) has m. p. 
170—172°, [«]i}+55-4° (--0-5°) in s-tetrachloroethane, whilst the 
product from acacatechin has [«],—19°, and after admixture with 
the requisite quantity of the Gambier derivative yields r-catechin 
pentabenzoate, m. p. 185°. 

d-Catechin (Gambier catechin) has (+4H,0) m. p. about 95° 
(anhydrous), m. p. about 177°, [«]j/"*—0-47° (--0-03°) in alcohol 
(96%), +-3-7° (+0-5°) in alcohol (50%), +11-0° (-L0-6°) in com- 
mercial acetone, -+17-1° (-+-0-5°) in commercial acetone (50°), 
+18-4° (+-0-09°) in water. dl-Catechin has (+3H,O) m. p. 216— 
218° (decomp.) after softening above 100° (anhydrous), m. p. 216— 
218° (decomp.). H. W. 


Catechin. Kart FREUDENBERG (Zeitsch. angew. Chem., 1921, 
34, 247—-248).—The author briefly summarises the present know- 
ledge of the chemistry of catechin, together with some original 
observations of his own. The identity of Kostanecki’s methylated 
reduction product of catechin, the corresponding product from 
acacatechin, and synthetic pentamethoxy-«-y-diphenylpropane on 
which doubt has been cast by Nierenstein (T., 1920, 117, 971, 
1151) has now been further established by an absolute identity of 
melting points, and also by crystallographic measurements. The 
optical activity of the catechins is established, and it is shown 
that catechin and acacatechin are optical isomerides, the former 
being d-catechin, and the latter a mixture of /-catechin with 
di-catechin. From acacatechin a racemic acetyl compound of high 
melting point was isolated, and the same compound was obtained 
by mixing together the acetyl derivatives of catechin and aca- 
catechin in the requisite proportions. It is suggested that the 
acacatechin originally present in acacia is pure /-catechin, and 
that partial racemisation occurs during extraction. A similar 
partial racemisation was observed during the prolonged boiling of 
an aqueous solution of d-catechin, and this is accompanied by the 
formation of the second theoretically possible racemate, which was 
eventually isolated in a pure state by the transformation of the 
synthetically prepared dl-catechin above mentioned. G. F. M. 
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New Method for the Preparation of Coumarandiones. 
R. Stott& and E. Kneper (Ber., 1921, 54, [8], 1213—1220).~ 
Aryloxalyl chlorides are readily obtained by the action of an excess 
of oxalyl chloride on phenols and, as far as the present experiments 
indicate, can be distilled under diminished pressure without decom. 
position. Under the influence of aluminium chloride in carbon 
disulphide solution, phenyloxalyl chloride gives salicylic acid and 
a little o-hydroxyphenylglyoxylic acid ; experiments with other aryl- 
oxalyl chlorides show that the yield of o-hydroxyphenylglyoxylic 
acids or coumarandiones improves with increasing stability of the 
latter, which is increased by the presence of substituents in the 
meta-position but diminished by those in the ortho- or para- 
positions. 

Phenyloxalyl chloride, OPh-CO-CO-Cl, has b. p. 97°/12 mm., 
m. p. 57° (corresponding anilide, needles, m. p. 137°, p-tolwidide, 
lustrous needles, m. p. 155°). p-7'olyloxalyl chloride, a yellow liquid 
which solidifies when cooled, b. p. 115°/13 mm. (anilide, needles, 
m. p. 132°), gives mainly p-cresotic acid, together with a little 
5-methyl-o-hydroxyplhenylglyoxylic acid. m-7'olyloxalyl chloride, a 
pale yellow oil, b. p. 120°/14 mm. (anilide, m. p. 94°), yields 
chiefly 6-methylcoumarandione and relatively little m-cresotic acid. 
s-m-Xylyloxalyl chloride, a yellow liquid, b: p. 128°/12 mm. (anilide, 
lustrous leaflets, m. p. 113°), gives a 90°% yield of 4 : 6-dimethy/- 
coumarandione, long, yellow needles, m, p. 144. The latter con- 
denses with 8-oxythionaphthen in glacial acetic acid solution with 


the formation of the substance pened >C:c<8 > CH red, 
silky needles, m. p. 225°, with indoxyl to give the compound, 


Cc 
6 oN >Ce< Gg > CoH dark violet-brown needles, m. p. 


255°, and with 4 : 6-dimethylcoumaranone to yield the product ( ?) 
ea C:C< 5 >CoHaMes, pale yellow needles, m. p. 233°, 


which is converted by warm alcoholic potassium hydroxide solution 
into a substance, red, rhombic leaflets, m. p. 218°. 

p-Chloro-s-m-xylyloxalyl chloride, b. p. 157°/13 mm., m. p. 51° 
(corresponding normal ester, needles, m. p. 156°, anilide, m. p. 160°), 
is transformed by aluminium chloride into 5-chloro-4 : 6-dimethyl- 
coumarandione, lustrous, yellow needles, m. p. 121°. It is oxidised 
by hydrogen peroxide in alkaline solution to 5-chloro-o-hydroxy- 
4 : 6-dimethylbenzoic acid, long needles, m. p. 193°. It condenses 
readily with indoxyl in glacial acetic acid solution in the presence 
of concentrated hydrochloric acid, giving the substance 


C.HMe,Cl. ., NH 
CQ? CC<9-> CoH 
dark violet-brown needles, m. p. about 305° (decomp.). 
p-Xylyloxalyl chloride, a pale yellow liquid, b. p. 124°/14 mm. 
(anilide, lustrous leaflets, m. p. 120°), is transformed in good yield 
into 4 : 7-dimethylcoumarandione, yellow prisms, m. p. 136°. 


H. W. 
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The Halogenation of Thiophen by means of Acetylchloro- 
amide and Acetylbromoamide. WitHeLtm SrTemKorpr and 
ANNEMARIE Orto (Annalen, 1921, 424, 61—71).—Wohl’s method 
of halogenation (A., 1919, i, 198) has been applied to thiophen, and 
2-chlorothiophen, 2: 5-dichlorothiophen, 2-bromothiophen, and 
2: 5-dibromothiophen have been produced by this means. 

The relation of thiophen to aromatic substances on the one hand 
and to olefinic compounds on the other is discussed in the light 
of these and other known facts. C. K. I. 


Thiophen Series. X. The Preparation and Reduction of 
Thienyl Ketones. Witnetm STemnkopr and [tse ScHUBART 
(Annalen, 1921, 424, 1—23. Compare A., 1917, i, 278).—The 
formation of ketones from cyclic substances by the action of acyl 
chlorides in the presence of phosphoric oxide proceeds fairly smoothly 
in the thiophen series, condensation taking place in one of the 
positions adjacent to the sulphur atom unless both these are already 
occupied ; in this case the acyl residue enters into one of the remain- 
ing positions, although with less readiness. 

The reduction of the carbonyl groups in these products to methyl- 
ene residues by the action of amalgamated zinc and hydrochloric 
acid affords a general method for the introduction of alkyl groups 
into the thiophen nucleus. 

The following individual substances are described: 2-Thienyl 
ethyl ketone, a pale yellow oil, b. p. 1OO—101°/11 mm., semicarbazone, 
white leaflets, m. p. 167°; the aminoguanidone, 

C,SH,°CEt:N-NH-C(NH)-NH,, 

was isolated as its picrate, CH,oN,8,C,H,0-No, yellow needles, 
m. p. 215°. 2-Thienyl propyl ketone, b. p. 118—121°/16 mm., 
forming an oxime, needles, m. p. 57°, and a semicarbazone, needles, 
m. p. 176—176-5°. 2-Thienyl isobutyl ketone, a colourless liquid, 
b. p. 130-5—135°/22 mm., forming an oxime, m. p. 88°, which is 
converted by treatment with chloral in benzene into an unstable 
isomeric oxime, m. p. 102°; the semicarbazone forms needles, m. p. 
168—169°, the aminoguanidone, C,SH,°C(CH,Pr*):N-NH-C(NH)-NHg, 
has m. p. 98—99°, and its picrate m. p. 212°; the p-phenetidide 
has m. p. 51—53°. 5-Methyl-2-thienyl methyl ketone yields a 
semicarbazone, m. p. 225° (decomp.). 2 : 5-Dimethyl-2-thienyl 
methyl ketone has b. p. 125—126°/28 mm.; the semicarbazone forms 
white needles, m. p. 213°. 2-isoAmylthiophen is a colourless oil 
of unpleasant odour, b. p. 74—75°/11 mm. 2-Methyl-5-ethylthio- 
phen has b. p. 53—55°/22 mm. 2-0-Methylbenzylthiophen, 
C,SH,°CH,°C,H,Me, is liquid, b. p. 140—145°/13 mm. C. K. I. 


The Action of Ethyl Chloroformate on Tertiary Cyclic 
Amines [Alkaloids]. J. Gapamer and Friepa Knocnu (Arch. 
Pharm., 1921, 259, 135—158).—Ethyl chloroformate has been used 
extensively by Fischer and his co-workers for the protection of hydr- 
oxyl groups in the preparation of the chlorides of phenolcarboxylic 
acids. Attempts to apply it in a similar manner in the cases of 
alkaloids have shown that the substance behaves in quite a different 
way, its action here being similar to, but weaker than, that of 
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cyanogen bromide. The latter causes the fission of the dihydro. 
isoindole and tetrahydroisoquinoline, pyrrolidine, piperidine, and 
tetrahydroquinoline rings (in order of increasing difficulty), whereas 
ethyl chloroformate readily attacks the tetrahydroisoquinoline ring 
and is almost without action towards the remaining systems. 

In general, the experiments are performed by agitating a solution 
of the material under investigation in ether or chloroform with 
ethyl chloroformate and aqueous alkali hydroxide, the proportions 
used being one, four, and seven molecules respectively. Initially, 
only two and three molecular proportions of the chloroformate and 
alkali are used, the remainder being added after the odour of the 
ester has disappeared. Agitation is continued until the ether or 
chloroform layer remains clear on standing, which is usually the 
case after about two hours. The basic and neutral products are 
separated by agitation of the ethereal or chloroform solution with 
dilute acid. 

N-Phenylpiperidine and tropine are scarcely affected by ethyl 
chloroformate. 

Bulbocapnine (Gadamer and Kuntze, A., 1911, i, 1012) is almost 
quantitatively converted at the atmospheric temperature or at 0° 
into ethyl bulbocapninecarboxylate, m. p. 152—153°, mixed with a 
small amount of ethyl bulbocapninedicarboxylate, m. p. 137—138°. 
The neutrality of both products indicates that reaction has occurred 
at the nitrogen atom, and this is supported by the observation 
that the hydroxyl group, which was expected to be the point of 
attack, remains intact in the monocarboxylate compound. _ Fission 
of the ring can occur theoretically in two possible directions (as 
is actually the case in Hofmann’s process), but in this instance 
the exclusive formation of the 
substance (annexed formula) is 
shown by the observation that 
the product is immediately and 
Jn completely inactive optically. 

‘ OScH Further evidence that the re- 
CO,Et-NMe-CH,-CH,\ po 2 agent primarily attacks the 
nitrogen atom is afforded by 

the demonstration that bulbocapnine methyl ether is transformed 
with the same readiness into ethyl bulbocapninecarboxylate methyl ether, 
coarse needles, m. p. 95—96°, whilst the possibility of attributing 
the indifference of the hydroxyl group of bulbocapnine to the effect 
of steric hindrance is excluded by the observation that corydine, 
in which the hydroxyl group is much less protected, yields almost 
quantitatively ethyl corydinecarboxylate, m. p. 117—118°. The 
firmness with which the carbethoxy-group is retained in these 
products is remarkable, and it has not been found possible to 
secure conditions under which it can be removed by hydrolysis 
without extensive decomposition of the remainder of the mole- 
cule. r-Laudanosine yields ethyl r-laudanosinecarboxrylate, colourless 
needles, m. p. 156—157° ; the same substance is ultimately obtained 
from /-laudanosine, but the observation of transient optical activity 
(dextrorotation) shows the intermediate production of the additive 
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chloro-compound, which, however, is too unstable to allow of its 
isolation. . 

Pyridine and ethyl chloroformate yield a very unstable additive 
compound which decomposes into pyridine hydrochloride, etho- 
chloride, and carbon dioxide (compare Hopkins, T., 1920, 117, 278). 
Papaverine is only slightly attacked, yielding probably ethyliso- 
papaverinecarboxylate mixed with large quantities of unchanged 


alkaloid. 
Morphine yields a small amount of a neutral substance, 


and [fF C,,H,,0,N(CO,Et)s, [«]»—188-8°, in alcoholic solution, but is 
the — mainly transformed into ethyl morphinecarboxylate, m. p. 123— 
r or — 124°, [«]»—143-7° in alcoholic solution, which is purified through 


the hydrogen tartrate, which softens at about 121—122° and has 
[a]»--51-4° in water. Reaction occurs at the phenolic hydroxyl 
group, but attempts to obtain the dicarbethoxy-compound were 
unavailing. Codeine likewise undergoes ring fission to only a very 


hyl § slight extent, the main product of the action being ethyl codeine- 

carboxylate, flat, transparent crystals, m. p. 77—78°, [«],—202-8° in 
ost fF alcoholic solution [hydrogen tartrate, slender, opaque needles, m. p. 
0° — 120° (decomp.) which rises to 137—140° when the substance is 
1a exposed to air; [«])—120-3° in aqueous solution]. Thebaine, on 
38° the other hand, suffers quantitative ring fission, but the product of 


the action is so unstable that its isolation is impossible. The 
behaviour of the three alkaloids towards ethyl chloroformate and 
cyanogen bromide respectively is thus precisely similar. Heroine 
yields about 10% of neutral material, but the remainder is not 
unchanged alkaloid. 

Chelidonine reacts readily with ethyl chloroformate, giving a 
70% yield of optically inactive ethyl anhydrochelidoninecarboxylate, 
colourless crystals, m. p. 97—98°, a molecule of water being elimin- 
ated during the reaction. The same substance is obtained from 
0-acetyl and O-benzoyl-chelidonine, but the intermediate formation 
of an unstable substance of opposite sign of rotation could not be 


y. 

e- established. It appears probable that the production of a new 
he benzene nucleus is involved in the formation of the anhydro-com- 
ry pound, and this view is supported by the apparently saturated 


H. W. 


nature of the substance. 


Cinchona Alkaloids. IV. Transformations of the Di- 
azonium Compounds of 5-Aminocupreine and 5-Amino- 
hydrocupreine and their Methyl and Ethyl Ethers. Form- 
ation of Diazoanhydrides and of Cuprean and Hydrocuprean 
and their Ethers. §-Ethylcupreine. G.Gremsa and J. HALBER- 
KANN (Ber., 1921, 54, [B], 1167—-1189. Compare A., 1919, i, 342; 
1920, i, 496).—Attempts to prepare the 5-hydroxy-cinchona alkal- 
oids by the action of boiling water on the diazonium compounds 
have shown the latter to be abnormal in their reactions. When 
preserved in cold solution for some hours, the ability to couple 
with $-naphthol is gradually lost, but nitrogen is not evolved, the 
product being a diazo-anhydride; in both the cupreine and hydro- 
cupreine series, the same product is obtained whether the phenol 


i. 582 ABSTRACTS OF CHEMICAL PAPERS. 


or its methyl or ethyl ether is used. When the diazo-anhydrides 
are boiled in acid or alkaline solution, nitrogen is eliminated and 
the alcoholic group is reduced, the products being termed cuprean 
and hydrocuprean respectively. The mechanism of the process jg 
not fully elucidated, but it appears most probable that the re. 
duction of one molecule is effected at the expense of the oxidation 
of a second molecule, thus accounting in some measure for the 
poverty of yield of the reduced compounds. It is, however, estab. 
lished that the formation of the anhydride is the primary, and 
reduction the secondary process in hot solution. In the cases of 
the ethers, it is possible to reverse this order since, when the freshly. 
prepared diazonium solutions are heated with copper paste, nitrogen 
is vigorously evolved and ethers of cuprean or hydrocuprean are 
obtained. 

Heidelberger and Jacobs (A., 1920, i, 634) have suggested that 
in place of the prefix “deoxy” the suffix “an” should be used, 
for example, in place of deoxyquinine they would use quinan. 
The authors object to the alteration on historical grounds and 
because of the widespread use of the term “‘ deoxy’ to denote the 
reduction of the alcoholic to the paraffin group. 

Hydrocuprean, Cy H,,ON,, colourless, irregularly rectangular 
leaflets or plates, m. p. 173°, [«}} +90-0° in alcohol, +97-5° in 
ether, is prepared by rapidly diazotising aminoethylhydrocupreine 
and heating the solution after addition of sulphuric acid and sodium 
sulphate at 85—90° until a portion of it no longer couples with an 
alkaline solution of $-naphthol. (The corresponding monohydrate, 
coarse, colourless prisms, m. p. 134°, is obtained by crystallisation 
of the substance from dilute alcohol or acetone.) It is extensively 
associated when dissolved in nitrobenzene or naphthalene, but has 
normal molecular weight in freezing aniline. The hydrochloride, 
C,,H,,ON,,2HCI, leaflets, m. p. 191—192°, after softening at about 
185°, and the platinichloride, rectangular leaflets, decomp. 290°, 
are described. The preparation of hydrocuprean from amino- 
hydroquinine and (in poorer yield) from aminohydrocupreine is 
outlined. LHthylhydrocuprean, an almost colourless, viscous liquid, 
{«}} +77-7° in alcoholic, +-77-8° in ethereal solution (platinichloride, 
reddish-yellow powder, incipient decomp. about 250°), is prepared 
by treating hydrocuprean with a solution of sodium in alcohol and 
ethyl p-toluenesulphonate, and is reconverted into the phenol by 
concentrated hydrochloric acid at 145°. Its direct preparation 
from diazotised aminoethylhydrocupreine by means of copper 
powder is also described. Methylhydrocuprean [hydroquinan, 
an almost colourless liquid, [«}f + 81-7° in alcoholic solution, is 
obtained by alkylation of the corresponding phenol with diazo- 
methane, but to a slight extent only with methyl sulphate or 
methyl toluene-p-sulphonate, or by the action of copper powder 
on diazotised aminohydroquinine. 

If the diazotised solution of aminoethylhydrocupreine is pre- 
served for some time, the diazonium compound becomes converted 
into hydrocupreine-5-diazoanhydride, brownish-yellow to golden- 
yellow, triangular leaflets, decomp. 120—200°, [«]}f +92-4° in 
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sleoholic, —23-9° in ethereal solution ; the change is more rapid if it 
is placed under greatly diminished pressure or rendered alkaline. 
The normal hydrochloride crystallises in long, pale-yellow needles. 
It is transformed into hydrocuprean by hot dilute sulphuric acid or 
by catalytic reduction with hydrogen in the presence of nickel and 


‘faqueous sulphuric acid or palladium and alcohol. Cupreine-5- 


tiazoanhydride, golden-yellow leaflets or needles, decomp. 145— 
146° after darkening at 120°, [«]# +89-5°, in absolute alcoholic, 
19:3° in ethereal solution, is similarly prepared from aminocupreine, 
aminoquinine, or aminocupreine ethyl ether. 

Cuprean, C,,H,,ON,, small, colourless needles, m. p. 206°, [«}? 
+82-8° in absolute alcoholic solution, is preferably prepared by 
the gradual addition of sulphuric acid (5%) to a boiling aqueous 
solution of the corresponding diazo-anhydride. Much less satis- 
factory results are obtained by the addition of copper powder to 
freshly-diazotised aminocupreine, since the reaction in this case 
is largely restricted by the formation of the diazo-anhydride, which 
is stable under these conditions. It is converted by diazomethane 
into methylcuprean (quinan), a nearly colourless oil, which solidifies 
when cooled, [«} +70-1° in absolute alcohol, and by ethyl sulphate 
or ethyl toluene-p-sulphonate into ethylcwprean, a yellow liquid, 
{a}? +66-5°, when dissolved in absolute alcohol. 

The decomposition of freshly-diazotised solutions of aminoethy]l- 
cupreine by copper powder leads to the production of ethylcuprean 
and relatively smaller amounts of {-ethylcupreine, small, colourless, 
quadratic crystals, m. p. 164—165°, [«]j} —52-8° in absolute 
alcoholic solution. Reduction and hydrolysis of the latter give 


hydrocuprean. H. W. 


Cinchona Alkaloids. V. Stereoisomeric Compounds of 
Hydrocuprean. G. Gremsa and J. HALBERKANN (Ber., 1921, 
54, [B], 1189—1204. Compare preceding abstract).—Numerous 
experiments are described which owed their origin to the desire 
to prepare hydrocuprean by other methods and to establish its 
identity with certainty; this, however, has not been accomplished. 

The chlorides mentioned below were prepared by the action of 
phosphorus pentachioride on the boiling solution of the alkaloid 
in chloroform, the quinenes and their homologues and isologues by 
heating the chlorides with alcoholic potassium hydroxide solution 
and the deoxy-compounds by the action of iron and dilute sulphuric 
acid on the chloro-derivatives (compare Koenigs, Ber., 1895, 28, 
347; 1896, 29, 372). The following individuals are described : 
chloroquinine, [«}i? +62-6° in alcoholic solution. Quinene (++2H,0), 
m. p. about 67°, then resolidifying and having m. p. 90—91°, 
[«}i +-52-5° (anhydrous substance) in absolute alcoholic solution 
(dihydrochloride, needles, m. p. 182°; Heidelberger and Jacobs, 
A., 1920, i, 634, give m. p. 180—185°). Chloroethyleupreine, colour- 
less prisms, m. p. 130°, [x]? +55-5° and 56-2° in absolute alcohol 
(c=2-2892 and 1-0404). Hthylcupreene, almost colourless liquid, [«]j} 
+36-5° in alcoholic solution. Cupreene, CjgHg.ONgQ, almost colourless 
resin, m. p. about 110° after softening at about 85°, [a]? +11-8° in 
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alcohol. Chlorohydroquinine, m. p. 144°, [«]}® +43-0° in absolute 
alcohol (Heidelberger and Jacobs give m. p. 143—144°, [«], +42:-1°), 
Hydroquinene, needles (+2H,O), anhydrous, m. p. 78—79°, [a} 
+29-5° in alcohol; dihydrochloride, slender, dark-yellow needles, 
m. p. 209°. Chloroethylhydrocupreine, colourless, prismatic rods, 
m. p. 147°, [a}} +37-7° and +37-2° in absolute alcoholic solution 
(c=0-8484 and 2-6644). Hthylhydrocupreene, a yellow liquid, [«} 
+29-8° in absolute alcohol. Hydrocupreene (by dealkylation of 
hydroquinene or ethylhydrocupreene by hydrochloric acid at 145— 
150°), m. p. 85—86° (+2H,O), 155° after contracting from 65° 
(anhydrous), [«}f +27-1° in alcoholic solution; dihydrochloride, 
yellow crystals (+3H,O), anhydrous, m. p. 167°, after softeni 
above 150°. Deoxyquinine, m. p. 51—52° (for the dihydrate), 
[Koenigs, Joc. cit., and Rabe (A., 1910, i, 417), give m. p. 51—52° 
and 48° respectively], m. p. 94° (anhydrous), [«]? —89-4° (hydrated), 
—99-9° and —99-6° (anhydrous) in absolute alcoholic solution 
(c=0-9128 and 1-6175) : dihydrochloride, needles, m. p. about 130°. 
Deoxyethyleupreine, yellow oil, [«}j} —98-5° in alcoholic solution. 
Deoxycupreine could not be obtained by dealkylation of deoxy- 
quinine or deoxyethyleupreine. Deoxyhydroquinine (-+-2H,0), 
m. p. 68—69° after softening at 61°, [«]} —80-15° in alcoholic 
solution (Heidelberger and Jacobs give [«], —77-5°), dihydrochloride, 
long, colourless needles. Deoxyethylhydrocupreine, pale yellow 
liquid, [a]? —85-6° in absolute alcohol. Deoxyhydrocupreine, 
m. p. 182°, [«]} —79-1° and —80-2° in alcohol (c=1-2324 and 
1-7200), whereas Heidelberger and Jacobs give m. p. 191—191:5°, 
[«], —77-1° (c=0-973). Deoxyquinidine (+2H,0O), m. p. 82°, 
{a} (hydrated) +-174-4°, (anhydrous) +194-2° in alcoholic solution 
whereas Rabe (loc. cit.) gives +211-1° (anhydrous). Hydro- 
quinidine, m. p. (anhydrous) 167—168°, [«} +231-3° and 230-4° 
in absolute alcohol (c=2-0216 and 2-6304), [«]? +233-6° in a 
mixture of alcohol 96° (1 vol.) and chloroform (2 vols.), whereas 
Irschick (Diss. Jena, 1913), found [«]}} +237-5° in absolute alcohol 
(c=0-4); the sulphate crystallises above 20° in needles consisting 
of the trihydrate, below 10° in prisms containing 18H,O, a portion 
of which is readily lost on exposure to air. Chlorohydroquinidine, 
a brown resin (according to Heidelberger and Jacobs, plates, m. p. 
93-5—95°), which is converted by further treatment with phos- 
phorus pentachloride and chloroform into (.?) dichlorohydroquinidine, 
m. p. 191°. Deoxyhydroquinidine (+2H,0O), m. p. 72—73°, [«}} 
-+133-6° in alcoholic solution, whereas Heidelberger and Jacobs 
give m. p. 81—83°, [«]i° +167-3°. Deoxyhydrocupreidine, flat 
needles, m. p. 176—177°, [«]i? +151-0° in absolute alcohol, whereas 
Heidelberger and Jacobs give m. p. 183—183-5°, [a]i#§ +183-7° 
(dihydrate, pointed needles, m. p. 97°). H. W. 


Synthetic Investigations in the Quinine Series. II. 
Quinine-like Compounds. L. Ruzicka (Helv. Chim. Acta, 
1921, 4, 482—485).—The synthesis of 4-methyl-3-ethylpyridine 
(A., 1919, i, 550) is the last link in a chain of reactions which should 
lead to the complete synthesis of the dihydrocinchona alkaloids, 
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the completion of which is only delayed by the unattained fission 
of r-homocincholeupone (Koenigs and Ottmann, this vol., i, 595) 
into its optically active components. 
The recent synthetic work of Kaufmann and Rabe (A., 1913, 
i, 763), Rabe, Pasternack and Kindler (A., 1917, i, 283), on the one 
hand, and of Karrer (A., 1918, i, 38), on the other, has led to the 
preparation of compounds of the —. —_— 
C,NH,*CH(OH)-CH,°N 2 ae CH 
oNH¢'CH(OH)-CHyN<oq?.cHe CH 


2 
and CyNH,CH(OH)CH< NIE respectively. The former of 
these differs from the typical cinchona alkaloids, since the carbon 
atom between the nitrogen atom and the carbinol group is not 
nuclear, whilst, although this is the case in the latter compound, 
the aromatic nature of the pyrrole ring is not equivalent to that 
of the hydrogenated quinuclidine ring. The author therefore 
outlines his intention of synthesising compounds of the type, 


NMe-VH 
NH, 2 
C,NH,CH(OH)-CH< CH,-cH 


ind CyNHyCH(OH)-CH< (NCH? >CH,, which fulfil the main 
2 

characteristics of the quinuclidine ring, namely, a hydrogenated 

system with strongly basic properties and nuclear position of the 

uniting carbon atom. The author proposes to designate substances 

of this class as ‘‘ monocyclic cinchona alkaloids.” H. W. 


Synthetic Investigations in the Quinine Series. III. 
Aliphatic Quinatoxins. L. Ruzicka [and, in part, C. T. Senet] 
(Helv. Chim. Acta, 1921, 4, 486—505. Compare preceding ab- 
stract).—The esters of quinolinecarboxylic acids are condensed 
with methyl-2-piperidone and allied compounds (Ruzicka, this vol., 
i, 591) to yield compounds which are hydrolysed by hydrochloric 
acid with loss of carbon dioxide and formation of aliphatic quina- 


toxins, thus: 
CNH ‘CO, Et +CH,< (G2 442>CH, —> 


CNH yCO-CH<6G2Ny2>CH, —> 
(L) 


(,NH,-CO-CH(CO,Et)-[CH,],,NHMe —> O,NH,-CO-[CH,],NHMe. 
(LL) 


The latter substances are transformed by bromine and subsequent 
elimination of hydrogen bromide into monocyclic quinaketones. 

The yield of primary condensation product reaches 55—60% in 
the case of the alkyl-2-piperidones, but only about 20% with the 
e-aminolactams. Subsidiary products are not formed in appre- 
ciable amount and unused material can generally be recovered 
readily. The condensation, like the more usual acetoacetic ester 
synthesis, appears therefore to be a balanced action. 
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Ethyl quinoline-4-carboxylate condenses with methyl-2-piperid. 
one in light petroleum solution in the presence of powdered sodium 
ethoxide to 4-quinolyl-3-N-methyl-2-piperidonyl ketone (1), almost 
colourless, monoclinic prisms, m. p. 95° [picrate, pale yellowish. 
brown leaflets, m. p. 207° (decomp.)]. It is converted by con. 
centrated hydrochloric acid into 4-quinolyl 5-methylaminobutyl 
ketone (II), viscous, pale yellowish-brown liquid which slowly 
darkens and resinifies on exposure to air and very gradually becomes 
partly crystalline after long preservation in a sealed tube; the 
picrate, styphnate, picrolonaie, m. p. 160° (decomp.), and very 
hygroscopic dihydrochloride, m. p. 171—172°, were examined. A 


solution of the ketone in hydrobromic acid (40%) is converted by ( 


bromine vapour at 50° into the dihydrobromide of -y-quinolyl 
5-methylbromoaminobutyl ketone, m. p. about 149°, which is trans. 
formed by an excess of ice-cold potassium hydroxide solution into 
y-quinolyl 2-N-methylpyrrolidyl ketone, a pale red, viscous, very 
unstable liquid which was not further purified; when immediately 
treated with the calculated amount of very dilute hydrochloric 
acid it yields a mixture of the hydrochloride, C,;H,,ON,,H,O,HC, 
m. p. 185—186° (decomp.), and a hydrochloride, decomp. about 


300°, from which the corresponding base, m. p. 215° (decomp), f. 


was isolated; the constitution of the latter substances has not 
been elucidated. Similarly, ethyl quinoline-4-carboxylate and 
N-ethyl-2-piperidone give the non-crystalline 4-quinolyl 3-N- 
ethyl-2-piperidonyl ketone, which was characterised as the picrate, 
decomp. 223—225°. It is slowly hydrolysed to the likewise non- 
crystalline 4-quinolyl 5-ethylaminobutyl ketone, the dihydrochloride, 
colourless, hygroscopic powder, decomp. 166—167°, and dipicrolonate, 


densa’ 


pale yellowish-brown precipitate, m. p. 165° (decomp.), of which f,,. 


were examined. Bromination converts the ketone into 4-quinolyl 
5-ethylbromoaminobutyl ketone dihydrobromide, m. p. 161—162° 
(decomp.). 

Ethyl quinate and N-methyl-2-piperidone give 6 -methoxy-4- 
quinolyl 3-N-methyl-2-piperidonyl ketone, colourless, transparent 


prisms, m. p. 125—126° (the hydrochloride and picrate, yellow needles, |. 


m. p. 212—213°, are described), which yields 4-methyl-6-quinolyl 
5-methylaminobutyl ketone, viscous liquid (dipicrolonate, yellow, 
crystalline powder, decomp. 212—214°; dihydrochloride, canary- 
yellow needles, m. p. 167—168°), and 4-methoxry-6-quinolyl 
5-methylbromoaminobutyl ketone dihydrobromide, m. p. 134—135°. 

Ethyl quinoline-4-carboxylate and cyclohexanoneisooxime give 
a product which can be separated by means of ether into soluble 
and insoluble portions; the former gives a picrolonate, m. p. about 
130° (decomp.), and appears to be the substance expected, whilst 
the latter yields a picrolonate, m. p. 190°. The crude product is 
hydrolysed to 4-quinolyl «<-aminoamyl ketone, dark brown, viscous 
liquid [dipicrolonate, yellow powder, m. p. 206—207° (decomp.); 
dihydrochloride, m. p. about 206° (decomp.)]. Since the lactam 
of «-aminohexoic acid under the conditions of the condensation 
can yield a sodium compound which is transformed by methyl 
sulphate into the N-methyl ether, the course of the above reaction 
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sould not be regarded as definitely proved. .The mode of con- 


“Mensation, however, is deduced from the observation that ethyl- 


quinoline-4-carboxylate condenses with «-benzoylaminohexoic lac- 
am in a precisely similar manner, giving a product which is 
hydrolysed to 4-quinolyl e-aminoamyl ketone. 

Ethyl quinoline-4-carboxylate and «-methylaminohexoic lactam 
“CO- CH,°CH,°CH, 51—152° 
jild the substance CyH,N-CO-CH<UA ee m. p. 151—152°, 
which is hydrolysed to 4-quinolyl «-methylaminoamyl ketone, brown, 
viscous liquid; the dipicrolonate is a yellowish-brown powder, 
m. p. about 195° (decomp.), whereas the distyphnate has m. p. 198° 
(decomp.), and the dihydrochloride, m. p. 179—180° (decomp.). 
Ethyl 6-methoxypyridine-3-carboxylate, prisms, m. p. 71°, 


b. p. 135°/0-25 mm., is conveniently prepared by the gradual 
addition of ethyl coumalate dissolved in alcohol to an alcoholic 
solution of methylamine. H. W. 


Preparation of Derivatives of Hydrastinine. Kari W. 
RosENMUND (D.R.-P. 336153; from Chem. Zentr., 1921, iv, 127— 
128. Compare A., 1920, i, 680).—Instead of alkylideneamines, 
from formaldehyde and piperonylisopropylamine (see A., 1920, 
i, 680), compounds of the general formula 


CH,<0>0,HyCHyCHR-NR’-CH,-OH 


(R = hydrogen or methyl, R’ = hydrogen or alkyl) are treated 
with catalysts. Piperonylisopropylaminomethanol prepared from 
the base and chloromethy! alcohol, a colourless syrup, is heated with 
10% hydrochloric acid for half an hour at 100°, whereby 3-methyl- 


dihydronorhydrastinine is obtained. The hydrochloride has m. p. 
232°; the hydriodide has m. p. 217°. Homopiperonylmethyl- 


aminomethanol, CH;<0,>C,H,'[CH,],-NMe-CH,-OH, obtained from 


the base and chloromethy] alcohol, is a syrup which gives on heating 
with 10% sulphuric acid dihydrohydrastinine. From homopiperonyl- 
ethylaminomethanol, a colourless, unstable syrup, by heating with 


12%, hydrochloric acid, N-ethyldihydronorhydrastinine hydrochloride 


is obtained in white needles. By the action of chloromethyl 
alcohol on the secondary base, piperonylisopropylmethylamino- 
methanol is obtained, a colourless syrup, resinifying on warming, 
which gives on heating with hydrochloric acid 3-methyldihydro- 
hydrastinine hydrochloride ; needles, m. p. 230—232°.  G. W. R. 


Laurotetanine, the Tetanising Alkaloid of Various Laur- 
acee. K. GorTER (Bull. Jard. bot. Buitenzorg, 1921, [iii], 3, 
180—198. Compare Greshoff, A., 1891, 334. Filippo, A., 1899, 
i, 312.}—The author prepared laurotetanine in a yield of 0°38%, 
from the bark of Litsea cubeba, Pers.; it probably occurs in some 
dozen other Lauracee. |«]+98°5°. The moist alkaloid crystal- 
lised from acetone, has m. p. 125° (not 134° as indicated by Filippo). 
It has the composition C,,H,,0;N (Filippo), but loses $H,O in a 
vacuum over sulphuric acid, and asecond $H,0 at 80° over phosphoric 
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oxide, so that the anhydrous alkaloid is C,,H,,0,N. It is a phenolig 
base, readily oxidises, and is coloured yellow, but withstand 


electrolytic reduction. The composition of laurotetaninepheny| 
thiocarbamide, NHPh-CS-NH-C,,H,,0,N, m. p. 211—212°, con 
firms the anhydrous formula. Laurotetanine hydrobromide 


C,9H,,0,N,HBr, crystallises with 6, the hydriodide with 5H,0; 
The sulphate, B,,H,SO,, with 12 and 5H,0, the picrate, m. p. 148° 
with 14H,0. 

Dibenzoyllaurotetanine melts at 169—170° ; Filippo’s compound was 
probably the mono-N-benzoyl derivative. Nascent diazomethane 
(from nitrosodimethylurethane) methylates only the single hydroxyl 
group, forming laurotetanine methyl ether, amorphous, insoluble in 
sodium hydroxide, and yielding a crystalline sulphate, hydrochloride, 
Cy9H,,0,N,HC1,1$H,O, m. p. 245°, oxalate, B,,C,H,O,, m. p. 233°F 
and thiocarbamide, m. p. 154—155°. 


On the other hand, preformed diazomethane in ethereal solug "> 


tion furnishes N-methyllaurotetanine methyl ether (isoglaucine), 
C,,H,;,0,N,3H,O, m. p. 63°, [«]+109°; this base sublimes uw. 


changed in a vacuum. It is isomeric with glaucine (compare A, ride 


1912, i, 48), which it resembles closely in optical rotation, colow 


reactions, and pharmacological properties. isoGlaucine, hydro" P- 


chloride, crystallises with 2 and with 5H,O and melts when anhydrous 
at 239°, the hydrobromide at 252°; the l-hydrogen tartraey 
C,,H,,0,N,C,H,0,,3H,0, loses 2H,O in a vacuum over phosphoric 
oxide at 80°, the rest at 110°. The methiodide melts at 229°. Thes 
salts differ from the corresponding salts of glaucine. 


MeO 


According to the author, the difference between glaucine (I) and 
isoglaucine (II) must lie in the orientation of the methoxy-groups. 
Formula I was established synthetically by Gadamer, who states 
that the colour reactions are due to unsubstituted 1 : 4-position: 
in the ring on the extreme left of the above formula. As thes 
reactions are shared by isoglaucine, the author concludes that 
the difference is in the lowest ring. By oxidation of laurotetanine 
with alkaline permanganate, he has obtained 1 : 2-methoxybenzene- 
3:4: 5-tricarboxylic acid, which must be derived from the lowest] 
ring, since this is the only one attached to three carbon atoms. At 
the same time, it follows that the two methoxy-groups of this rim 
are equally in ortho-positions in isoglaucine, so that the only way 
in which (on the above suppositions) a difference from glaucine cal 
be expressed is by formula IT. 


Scopoline. J. GADAMER and Fritz Hammer (Arch. Pharm. 
1921, 259, 110—135).—An extended study of the behaviour © 
inactive scopoline in Hofmann’s degradation process has led Hes 


and 


Ups. 
ates 


hese 
nine 


ene- 
vest 
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Li., 1918, i, 404; 1920, i, 81) to put forward the annexed formula 


, for the alkaloid. This is adversely criticised, since it involves 
the assumption that 


way. some an oxygen bridge 
CH-CH-CH, CH-CH-CH,CH formed under con- 
| ‘OL N MeCH, | NMe | siderable strain is 


oH-CH-C—CH, OH-CH-CH CH, highly stable and also 


(1.) (IL) does not explain the 

formation of the num- 
er of y-demethylscopolines and tetrahydro-y-demethylscopolines 
tually isolated. Hofmann’s process has therefore now been 
plied to the optically active scopolines (compare King, T., 1919, 


‘B15, 496), and the results obtained are considered to be in harmony 


vith formula II. 
d-Scopoline is converted by methyl iodide into the corresponding 


Puethiodide, long needles, which remain unchanged below 270°, 


t])+31°7° in aqueous solution. The latter is transformed by silver 
de into the ammonium base, which, when distilled under 
inished pressure, gives the stable d-«-~-demethylscopoline, 

. p. 44—45°, [x], —30°2° in alcoholic solution, and unstable d-8-y- 
lemethylscopoline, a colourless, viscous liquid, b. p. 88—89°/1 mm., 
%)—18° 30’ in 0°2-dem. tube (formule III and —— The «-base 
b oat is reduced by hy- 
(H:CH—CH, CH—CH—CH, drogen in the bo 
CH-NMe, CH CH Me,N-CH sence of palladian- 
0H-CH——-—C-OH OH-C- CH-OH_ ised charcoal to a 
(IIT.) (IV.) mixture of the cor- 
responding _ tetra- 

ydro-x-bases, small needles, m. p. 73—74°, [«],-+25°7° in ethereal 
solution, and a yellow liquid which could not be caused to crystallise, 
[z],—7°44° in ethereal solution, which are separated from one 
another by means of their picrates, m. p. 234° and 144° respec- 
tively. The §-base is reduced more slowly to a mixture of tetra- 
hydro-bases which could not be smoothly separated from one 
another by means of their picrates (m. p. 162 and 118° respectively) 
or picrolonates. From the latter picrate, however, it was found 


possible to isolate one of the d-tetrahydro-y-demethylscopolines, 


m. p. 98°, [«],—19°0° in ethereal solution. 

The behaviour of the «-tetrahydro-y-demethyl-d-scopoline bases 
when subjected to Hofmann’s degradation process is described. 
The base from the picrate, m. p.*234°, yields a methiodide, long, 
pointed needles, m. p. 264°, [«])-++4°9° in aqueous solution, which 
is converted successively into the oily ammonium base and O- 


gp methyltetrahydro-y-demethyl-d-scopoline (annexed formula), [«],—3°9° 


ess 


in ethereal solution (picrate, m. p. 138°). 

Similarly, the base from the picrate, m. p. 

JH*NMe, 144°, yields successively a methiodide, 
0H:CH--——CH-OMe _ needles, m. p. 204°, the optical activity of 
which could not be demonstrated, a syrupy 


ammonium base, and an O-methyl compound, [«],—15°9° in ethereal 
solution, : 
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l-Scopoline is converted by a solution of hydrogen bromide j 
glacial acetic acid at 125—127° into a mixture of l-scopoline hydro 
bromide, inactive hydroscopoline bromide hydrobromide, sm 
prisms, m. p. 202°, and a substance, needles, m. p. 96—97°, [a] 
—12-56° in aqueous solution. The formation of the second, optical] 
inactive substance is considered to be particularly significan 
since, according to Hess’s formula, the asymmetry of the molecul 
would not be destroyed by the rupture of the oxygen bridge an( 
thus an optically active compound would be expected ; this is no 
the case with the authors’ formula. Reduction of the bromo 
hydrobromide from the I-base by hydrogen in the presence of 
palladianised charcoal leads to the production of optically inactive 
hydroscopoline hydrobromide, m. p. 218° (decomp.). 

l-Scopoline reacts with cold chlorosulphonic acid, addition 
occurring primarily at the ethereal oxygen atom and being followed 


by conversion into the substance (V) which when brought into 
contact with 

OH-CH-CH—CH, OH-CH-CH CH, ice gives the 
| NMe CH-0-SO,Cl | NMe-0-S0,-0-CH inner sal 
OH-CH-CH—CH, OH-CH-CH— CH, (VI). The 
latter sub 

“ sien stance has 


not been characterised definitely, since it is contaminated with 
the disulphate formed owing to the simultaneous esterification of 
the hydroxyl group attached to carbon atom 1. When hydrolysed 
by hydrochloric acid, it is converted into hydroxyhydroscopoline, 
which was isolated in the form of its hydrochloride, slender, hygro- 
scopic needles, m. p. above 285°, [«],—13°5° in aqueous solution, 
and aurichloride (+H,O), small leaflets, m. p. 214°. Hydroxy. 
hydroscopoline may therefore be regarded as an isomeride of telo- 
idine from which, however, it differs in being optically active 


(compare King, T., 1919, 115, 487). 

It is suggested that the scopoline residue does not exist as such 
in scopolamine, but is only formed on fission of the latter. Ex- 
amination of the action of hydrogen bromide and glacial acetic 
acid did not, unfortunately, throw any light on this point, since the 
products isolated were identical with those obtained from scopoline. 

H. W. 


The Alkylation of Theobromine. Hetnricu Brirz and Fri 
Max (Annalen, 1921, 423, 318—823. Compare this vol., i, 606—618). 
—The work of Strecker (Annalen, 1861, 118, 170) and of van der 
Slooten (A., 1897, i, 382) on the formation of caffeine, 1-ethyl 
theobromine, and 1-n-propyltheobromine by the action of methyl, 
ethyl, and n-propyl iodides on the silver salt of theobromine has 
been repeated and their results have been confirmed. 1-n-Buty/- 
theobromine, prepared similarly, separates from water in silky needles, 
m. p. 119° (corr.). 

When 1-n-propyltheobromine is chlorinated in the presence of 
methyl alcohol at 0°, oxidation takes place in position 8 as well 
as in positions 4 and 5, and the product is 4 : 5-dimethory-1-n-propyl- 


uctive 


lition 
owed 
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3: 7-dimethyl-4 : 5-dihydrouric acid, which crystallises from water, 
often in rhombic, more frequently in hexagonal tablets, sinters at 
140°, m. p. 148° (corr., decomp.). On reduction by means of 
stannous chloride and hydrochloric acid, it yields 1-n-propyl-3 : 7- 
dimethyluric acid, silky needles, m. p. 293° (corr., decomp.), solubility 
in boiling water about 0-8. 

4: 5- Dimethoxy -1-n-butyl-3 : 7-dimethyl-4 : 5-dihydrouric acid, 
short prisms, sinters at 150°, m. p. 154° (corr.), and 1-n-butyl-3 : 7- 
dimethyluric acid, needles, m. p. 270° (corr.), may be prepared in 
a similar manner from 1-n- butyltheobromine. C. K. 


Formyl Derivatives of Secondary Bases. E. Merck (D.R.-P. 
334555; from Chem. Zentr., 1921, ii, 1020).—Formyl derivatives 
of secondary bases are obtained by the action of chloral hydrate 
on the free bases. By the action of chloral hydrate on 2-methyl- 
homopiperonylmethylamine, with cooling, a formyl compound is 
obtained crystallising from chloroform in long, lustrous needles, 
m. p. 94—95°. From piperidine, formylpiperidine is obtained, as 
an oil, b. p. 106—110°/17 mm. G. W. R. 


Derivatives of 5- and «-Amino-acids. L. Ruzicka (Helv. 
Chim. Acta, 1921, 4, 472—482).—Simplified methods are described 
which are suitable for the production of ’-methylaminovaleric and 
«-methylaminohexoic acids in quantity. 

N-Methylpiperid-2-one, a colourless, mobile oil, b. p. 104°/14 mm. 
(compare Fischer and Bergmann, A., 1913, i, 710), is obtained in 
quantitative yield by the reduction of 1-methyl-2-pyridone by 
hydrogen in aqueous solution in the presence of platinum black 
and is hydrolysed by boiling concentrated hydrochloric acid to 
§-methylaminovaleric acid, colourless needles, m. p. 126—127° 
(Fischer and Bergmann give m. p. 121°). Similarly, 1-ethyl-2- 
pyridone is reduced by sodium and alcohol to the substance, 
C,,H.,No, a colourless, viscous liquid, b. p. 120—125°/12 mm., but 
by hydrogen and platinum black to 1-ethyl-2-piperidone, a colourless 
liquid, b. p. 107—108°/12 mm. The latter yields 6-ethylamino- 
valeric acid, coarse prisms, m. p. 138—139°, from which the 
corresponding benzoyl derivative, m. p. 97—98° and ethyl 5-benzoyl- 
ethylaminovalerate, a colourless, viscous liquid, b. p. 165°/0-5 mm., 
are obtained. 

[With C. T. Serpent and E. Hucoson]. The lactam of «-amino- 


hexoic acid, CH oH pn pod b. p. about 140°/12 mm., is 


obtained in 66% yield by a modification of Wallach’s process 
(A., 1900, i, 590), and is converted into the corresponding benzoyl 
derivative, b. p. 150—155°/vacuum, m. p. 45—47°. The former 
is hydrolysed by concentrated hydrochloric acid to ¢«-aminohexoic 
acid, which, when esterified, yields ethyl <-aminohexoate, a colourless 
mobile oil, b. p. 80—82°/1 mm., 60—62°/0-05 mm.; the ester can 
also be prepared from ¢-aminohexoic acid hydrochloride, Ethyl 
«-benzoylaminohexoate, b. p. 184—186°/0-1 mm., p. 35°, is pre- 
pared by the following series of operations : Seenepipigashiiten is 


i. 592 ABSTRACTS OF CHEMICAL PAPERS. 


transformed by phosphorus pentachloride into «-chloro-e-benzoy). 
aminopentane, which is converted by potassium cyanide into 
«-benzoylaminohexonitrile which is then directly treated with 
alcoholic hydrogen chloride. 

The lactam cannot be smoothly methylated by formaldehyde, 
but is converted by the successive action of sodium and methy| 
sulphate at the atmospheric temperature into the lactam of «-methyl. 
aminohexoic acid, a colourless, mobile liquid, b. p. 104—106°/11 mm., 
120°/25 mm. It is converted by boiling concentrated hydrochloric 
acid into ¢-methylaminohexoic acid, m. p. 130—131°. Ethyl 
«-benzoylmethylaminohexoate is a viscous, colourless liquid, b. p. 
about 170°/vacuum; it is scarcely affected by sodium and methyl 
sulphate in boiling xylene solution. H.W. 


Formyl and Aldehydic Derivatives of Pyrroles and Indoles, 
L. ALESSANDRI and M. PassERINI (Gazzelta, 1921, 51, i, 262—285)— 
The matter contained in this paper and not given in the abbreviated 
account previously published (A., 1915, i, 988) is as follows. 

1-Formyl-2-methylindole, m. p. 76-5°, obtained by the action 
of isoarayl formate on 2-methylindole, yields 2-methylindole when 
hydrolysed by means of sodium hydroxide solution, and is con- 
verted into 2-methylindole-3-aldehyde when heated in a sealed 
tube with a trace of zine chloride at 200—210°. 1-Formyl-2: 5. 
dimethylpyrrole, m. p. 35°, reduces ammoniacal silver nitrate 
solution only in the hot, distils virtually unchanged, and yields 
2 : 5-dimethylpyrrole-3-aldehyde when heated in a sealed tube at 
200—210°. 

The compound, m. p. 96°, obtained by methylation of 2: 5. 
dimethylpyrrole-3-aldehyde, forms stout, lustrous, pale yellow 
crystals and consists of | : 2 : 5-trimethylpyrrole-3-aldehyde. 

2 : 4-Dimethylpyrrole-5-aldehyde, m. p. 89°, forms an azine, 
crystallising in lustrous, yellow needles, m. p. 242° (browning), 
and an unstable phenylhydrazone, crystallising in rosettes of yellow 
needles, m. p. 74° (decomp.). When methylated, it yields 1 : 2 : 4- 
trimethylpyrrole-5-aldehyde, which forms an amber-yellow oil, 
b. p. 130—135°/15 mm., gives no coloration with Schiff’s reagent, 
does not reduce ammoniacal silver nitrate solution, and forms an 
oxime crystallising in colourless, fibrous prisms, m. p. 145°. 

In preparing pyrrole-2-aldehyde from magnesium pyrryl iodide 
(compare A., 1915, i, 452), the latter is conveniently treated with 
ethyl in place of isoamyl formate. T. H. P. 


Molecular Organic Compounds. VI. Additive Com- 
pounds of s-Trinitroanisole and Trinitro-m-cresol Methyl 
Ether with certain Tertiary Bases. MicuEeLe Giva and Mario 
Giva (Gazzetta, 1921, 51, i, 313—317. Compare this vol., i, 193).— 
The formation of stable, crystalline additive compounds of s- 
trinitroanisole with organic bases such as pyridine, «-picoline, 
quinoline, and isoquinoline may be regarded as comparable with 
the formation of the picrates of these bases, but the presence in 
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the trinitroanisole molecule of a labile methoxy-group renders such 
comparison questionable. 

For the compound formed by s-trinitroanisole and pyridine, 
four formule are possible, and between these it is not possible to 
decide. When heated on a water-bath with an alcoholic solution 
of ammonia or aniline, this compound undergoes no change, but 
with phenylhydrazine, a reaction apparently takes place; pyridine 
picrate is readily decomposed by phenylhydrazine under these 
conditions, phenylhydrazine picrate being formed. The trinitro- 
anisole-pyridine compound is decomposed by boiling aqueous 
potassium hydroxide, potassium picrate, methyl alcohol, and 
pyridine being formed. ‘Trinitro-m-tolyl methyl ether also con- 
tains a labile methoxy-group and unites with pyridine and quinoline, 
forming stable additive compounds. 

The s-trinitroanisole—pyridine compound, OMe-C,H,(NO,)3,C;H;N, 
forms flattened, golden-yellow prisms, m. p. 114—115°; the s-trini- 
troanisole—2-methylpyridine compound, OMe-C,H,(NO,)3,C;H,NMe, 
large, lustrous, greenish-yellow plates, m. p. 138—139°; the 
s-trinitroanisole-quinoline compound, C,H;O,N;,C,H,N, lustrous, 
yellow needles, m. p. 156—157°; the s-trinitroanisole—isoquinoline 
compound, lustrous, pale yellow needles, m. p. 161—162°; the 
trinitro-m-tolyl methyl ether—pyridine compound, C,H,O,N,,C;H;N, 
long, canary-yellow needles, m. p. 137—138°; and the trinitro-m- 
tolyl methyl ether-quinoline compound, C,H,O,N;,C,H,N, lustrous 
prisms, m. p. 183°. z. Et. FP. 


Synthesis of 4-Alkylpyridines. Ernst Kornics and WALTER 
JAESCHKE (Ber., 1921, 54, [B], 1351—1357)—Ethyl 4-chloro- 
pyridine-2 : 6-dicarboxylate contains a sufficiently mobile halogen 
atom to allow a smooth reaction with ethyl sodiomalonate and its 
derivatives with the formation of substances which readily yield 
4-alkylpyridines. 

4-Hydroxypyridine-2 : 6-dicarboxylic acid is conveniently con- 
verted by successive treatment with phosphorus pentachloride 
and ethyl alcohol into ethyl 4-chloropyridine-2 : 6-dicarbozylate, 
long, colourless needles, m. p. 92—94° (corr.), which condenses 
with ethyl sodiomalonate in the presence of toluene to form ethyl 
2 : 6-dicarboxypyridine-4-malonate, C; NH,(CO,Et).*CH(CO,Et),, long, 
slender needles, m. p. 70—72° (corr.). The latter is hydrolysed 
by hydrochloric acid (12%) at 110° to 4-methylpyridine-2 : 6- 
dicarboxylic acid, colourless needles (~+-H,O), decomp. 245° (corr.), 
and is transformed at 230—240° into y-picoline, b. p. 141—143°, 
which is further identified by conversion into the aurichloride, 
m. p. 205° (corr.) after softening at 185°. 

In a similar manner, ethyl 4-chloropyridine-2 : 6-dicarboxylate 
is condensed with ethyl sodioethylmalonate, and the product is 
hydrolysed with boiling hydrochloric acid, yielding thereby a 
mixture of propylpyridine-tetra-, -tri-, and -di-carboxylic acids 
which was transformed without further purification into 4-propyl- 
pyridine, a very pale yellow liquid, b. p. 184—186°, d® 0-9381. 
The new base yields a hydrochloride, m. p. 215° (corr.), an auri- 
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chloride, yellow, crystalline precipitate, m. p. 113—115° (corr.), a 
platinichloride, m. p. 204° (corr.), and a prcrate, slender needles, 
m. p. 153° (corr.). H. W. 


4-Pyridyl Mercaptan and Pyridine-4-sulphonic Acid. 
Ernst Kogenias and Grore Kinng (Ber., 1921, 54, [B], 13857— 
1362).—The authors have endeavoured to make use of the com- 
parative mobility of the halogen atom of ethyl 4-chloropyridine- 
2 : 6-dicarboxylate in the preparation of thiol derivatives of pyridine, 
but the results were not completely satisfactory, and it was found 
preferable to use 4-chloropyridine as initial material, although the 
reaction in this case proceeds much more slowly than with the 
ester. 

Ethyl 4-chloropyridine-2 : 6-dicarboxylate and potassium hydro- 
gen sulphide react in aqueous alcoholic solution at the temperature 
of the water-bath to give a small yield of ethyl 4-thiolpyridine- 
2 : 6-dicarboxylate, slender, silky needles, m. p. 176° (corr.). The 
corresponding acid crystallises in slender, colourless needles, m. p. 
243° (corr.) [the lead salt, (C;H,O,NS),Pb,, yellow crystals, is 
described], and, when distilled, gives 4-thiolpyridine in 10—15% 
yield. This substance is more conveniently prepared by heating 
4-chloropyridine (from 4-hydroxypyridine and phosphorus penta- 
chloride at the temperature of boiling water) with potassium 
hydrogen sulphide in aqueous alcoholic solution at 140°; it crystal- 
lises in pale yellow needles, m. p. 177° (corr., decomp.). The gold 
salt, (C;H,NS,HAuCl,),Au, m. p. 210° (corr.), and platinum salt 
[(C;NH,S).,H,PtCl,],Pt, m. p. above 335°, are described. The 
mercaptan is oxidised by iodine to the corresponding disulphide, 
long, colourless needles, m. p. 155° (corr.), which gives an auri- 
chloride, m. p. 201° (corr.), and platinichloride, golden-yellow needles 
darkening without melting at about 275°. Pyridine-4-sulphonic 
acid, colourless needles, m. p. 134—135° (corr.), is prepared by 
oxidation of the thiol with nitric acid; the barium and silver salts 
are described. H. W. 


The Constitution of N-Aryl Derivatives of 4-Pyridone. 
ALEXANDER P. Smirnorr (Helv. Chim. Acta, 1921, 4, 599—612).— 
A number of N-aryl-4-pyridones have been synthesised from 
chelidonic acid and arylamines according to the general scheme : 


CO,H 


RNH,+0C¢_ 0 —> [NHR-C(CO,H):CH-CO-CH:C(CO,H)-OH] 


~ CO,H 
C,0H UN 
—>+ 10 "a 
CO, _ PNR —_ XO. 
CO,H 


Reaction occurs in at-least three distinct stages, including the 
primary formation of the salt, the opening of the chelidonic acid 
ring with the formation of the very unstable additive product, 
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.), a Mollowed by loss of water with the formation of the cyclic dicarb- 


dles, 


pxylic acid which in certain cases could be isolated, and finally 
pvolution of carbon dioxide. The above formula is adopted for 
he N-aryl-4-pyridones (similar to that of the corresponding alkyl 
derivatives) as it best harmonises with the complete absence of 
ketonic properties and the apparently saturated condition of the 
nitrogen atom. 

1-Phenyl-4-pyridone, needles (+2H,0), m. p. 105°, anhydrous, 
m. p. 125°, is prepared by heating chelidonic acid with an excess 
of aniline at 1Z0—180°. It gives a chloride (+1H,O) which, when 
dehydrated, does not melt below 330°, an aurichloride, golden- 
yellow needles, m. p. 188°, and a platinichloride, pale orange-yellow 
jeaflets, m. p. 208° (decomp.), after softening at 202°. 1-o0-7Z'olyl- 
4-pyridone crystallises in colourless, rhombic plates, m. p. 148° 
|chloride, thin prisms (+-H,O), m. p. 131° after softening at 123°; 
the aurichloride and platunichloride are resinous]. 1-m-T'olyl-4- 
pyridone forms colourless plates, m. p. 133—134°, and yields a 
chloride (+3H,O), m. p. 92—93°, an aurichloride, small, yellow 
needles, m. p. 122—123°, and a platinichloride, slender, pale-orange 
needles, m. p. 205° (decomp.). The condensation of chelidonic 
acid with p-toluidine is of particular interest, since in this case 
the intermediate formation ot 4-keto-1-p-iolyl-1 : 4-dihydropyridine- 
2: 6-dicarboxylic acid, coarse, yellow prisms, m. p. 185° (decomp.) 
[phenylhydrazone, brown leatliets, m. p. about 175° (decomp.), 
after softening at 160°}, could be estabushed. ‘The acid passes by 
loss of carbon dioxide at 175—185° into p-tolyl-4-pyridone, m. p. 
(anhydrous) 142—143°, dihydrate, m. p. 78°, which gives a chloride 
(+3H,O), m. p. (anhydrous) 208° (decomp.), an aurichloride, golden- 
yellow leaflets, m. p. 178°, and a platinichloride, m. p. 205° (decomp.). 
l-op-Dimethylphenyl-4-pyridone crystallises in colourless prisms 
(+H,0), m. p. 90°; the corresponding chloride is hygroscopic 
and non-crystalline, whilst the auri- and platini-chlorides are 
resinous. 1-a-Naphthyl-4-pyridone forms colourless platelets, m. p. 
173°. H. W. 


Partial Synthesis of Homocincholeupone and certain cyclo- 
Pentanetrione Derivatives. ERNst Kornics and WALTER 
OrrMaNN (Ber., 1921, 54, [6], 1343—1350).—The recent publica- 
tions of Rabe and Kindler (A., 1918, i, 303; 1919, i, 34) have 
induced the authors to publish an account of the synthesis of 
optically inactive homocincholeupone; it has not been found 
possible to accumulate sufficient material to permit the isolation 
of the active forms and the direct comparison of the natural and 
synthetic products. An account is also given of several substances 
which have been isolated during unsuccessful attempts to prepare 
6-collidine. 

Chloralcollidine [3-ethyl-4-B-hydroxy-yyy-trichloro-n-propylpyr- 
idine] is prepared by the action of chloral on £-collidine in the 
presence of zinc chloride; it crystallises in colourless, hexagonal 
plates, m. p. 137° (corr.), and yields a hydrochloride, rhombic plates, 
m. p. 105° (corr.), and an aurichloride, yellow leaflets or platgs, 
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m. p. 173° (corr.). It is converted by alcoholic potassium hydroxid 
solution into 8-3-ethyl- — acid, 


NOE GL > C-CH:CH-CO,H, 


colourless, slender needles, m. p. 247° (corr.), which gives a hydro 
chloride, needles, m. p. 176° (corr.), an aurichloride, yellow prisms 
m. p. 202° (corr.), and a dibromo-derivative, colourless, crystallin 
powder, m. p. 148° (corr.). The unsaturated acid is reduced b 
sodium and hot amyl alcohol to homocincholeupone, needles, m. p 
225° (corr.); the corresponding hydrochloride could not be caused 
to crystallise, whereas the aurichloride forms yellow leaflets, m. p. 


178° (corr.). The ethyl ester hydrochloride could not be isolated] ; 


in the crystalline state, whereas the yellow, crystalline aurichloridg 
has m. p. 123° (corr.). 
Ethyl 3-ethyleyclopentane-l : 2 : 4-trioneglyoxylate, 
HEt-CO~ 
my o> CH-COLEt, 

coarse, yellow prisms, m. p. 120—121" (corr.), is formed by the 
condensation of methyl n-propyl ketone with ethyl oxalate in the 
presence of alcoholic sodium ethoxide solution. The corresponding 
acid crystallises in small, yellow needles, m. p. 185° (corr.); it is 
converted by boiling concentrated hydrochloric acid into 3-ethyl- 
cyclopentane-1 : 2 : 4-trione, colourless, slender needles (-+2H,0), 
m. p. 96° (corr.), or anhydrous, m. p. 173° (corr., decomp.) after 
softening at about 68°. The corresponding monoxime crystallises 
in slender needles, m. p. 140° (corr.). H. W. 


Preparation of N-Substituted Oxindoles. Roserr SrTo.ii 
(D.R.-P. 335763; from Chem. Zenir., 1921, ii, 1065—1066).— 
N-Monohalogen acetyl derivatives of secondary alkylaryl- or 
diaryl-amines of the general formula NRR’-CO-CH,X (R=alkyl 
or aryl, R’= aryl, X=halogen), are heated with aluminium haloids. 
Ring formation, whereby the N-oxindole derivative is formed, 
takes place with elimination of the corresponding hydrogen haloid, 
the halogen atom of the acetyl group combining with the neigh- 
bouring ortho-hydrogen atom of the benzene nucleus. 1-Ethyl 
oxindole is obtained by heating chloroacetethylanilide (from chloro- 
acetyl chloride and ethylaniline in presence of alcohol, m. p. about 
35°, b. p. 165°/21 mm.) with aluminium chloride for four hours 
at about 160°; it has m. p. 97° after recrystallising from water 
or acetone. Chloroacetodiphenylamide, NPh,°CO-CH,Cl, when 
heated with aluminium chloride at 160—170° gives 1-phenyl- 
oxindole, m. p. 121°. By the action of an oxidising agent such 
as nitrosodimethylaniline, diphenylisoindigotin, m. p. 315°, is 
obtained. With bleaching powder, 3 : 3-dichloro-1-phenyloxindole 
is formed, having m. p. 118°. When chloroacetomethylanilide (colour- 
less needles, m. p. 70°) is heated with aluminium chloride at 170— 
180°, 1-methyloxindole is obtained, m. p. 89°. By the action on 
this of nitrosodimethylaniline or sodium hypoiodite, dimethyl- 
isoindigotin is obtained, forming dark brown needles, m. p. 
265°. Nitrous acid or amyl nitrite and sodium ethoxide give 


ORGANIC CHEMISTRY. i. 597 


idq with 1-methyloxindole, oximinomethyloxindole, forming yellow 
needles. G. W. R. 


Actual and Supposed Isomerism in the Isatin Series. 
A. Hantzscn (Ber., 1921, 54, [B], 1221—1257).—The author’s 
investigation of isomerism in the isatin series has led to very 
~§ different and much simpler results than Heller’s work (A., 1920, 

1 i, 766, and earlier abstracts) and these are in complete harmony 
‘} with the theories advanced previously on isomerism, tautomerism, 
and salt formation. 

Of the three supposed isomerides of isatin, isatol alone actually 
Jexists. The primary product of the methylation of isatin silver 
is a single crystalline ether, von Baeyer’s isatinol methyl ether, 

(pH, <2>C-0Me. This is converted, for example, by warming 
its solution in benzene, by isomerisation into the N-methyl ether, 
OgHa< {00 ; on the other hand, it is extremely readily 
: - hydrolysed even by water at the laboratory temperature, but the 
1 
ding corresponding compound “ isatinol,”’ C,H.<2>c- 08, is never 
it is| obtained owing to its isomerisation either to isatin or to «- or 
thyl} C(OH) C(OH) ' 
1,0), B-isatol, C,H," >CO and C,H,<y)-_* >CO respectively. 
_ Isatin is the main product in aqueous alcoholic solution, isatol 
y being formed by the action of atmospheric moisture on the solid 

‘ J ether; the metastable «-isatol, which can exist only in the solid 
state, is primarily formed quantitatively, and this is transformed 
ILLE} by all solvents into the stable 8-isatol. The latter is also mainly 
}).—] formed (in addition to some isatin) by hydrolysis of the isatinol 

or] ether in acidified, aqueous-alcoholic solution. Concentrated acid 
Ikylf causes the elimination of the methoxy-group with formation of 
ids.| isatin. The free isatols are distinct isomerides and not tautomeric 
1ed,} forms, since they do not contain the group —N:C(OH)- which can 
oid,J pass directly into the group -NH-CO-. The substance described 
igh-| by Heller as isatol is not homogeneous, but represents impure 
thylj B-isatol. Heller’s isatinone, which has been regarded successively 
ro-f as an isomeride of isatol and later as methylisatoid, is identical 
out} with 8-isatol. The other alkylisatoids described by von Baeyer 
urs} and the many other apparently new isomerides of isatin and 
ter] 5: 7-dimethylisatin obtained by Heller do not exist, and this 
en} applies in particular to the apparent lactim or enol form, dimethyl- 
yl-]} isatinol; in this series, also, dimethylisatol is the sole isomeride of 
ich] dimethylisatin. 

is [With M. Srecuow.}—Isatinol methyl ether (isatin O-methyl 
ole} ether), red prisms, m. p. 101—102°, is obtained by the action of 
u-{ methyl iodide on isatin silver in the presence of dry benzene at 
—| the ordinary temperature; the success of the method is greatly 
on} dependent on the purity of the materials, and it is also necessary 
yl- to exclude light and moisture. Compact crystals of the ether 
Pp. | appear to be stable indefinitely towards air, but the powdered 
ve | material is rapidly and quantitatively hydrolysed by atmospheric 
VOL. OXX. i. Z 
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moisture to «-isatol. The latter is most conveniently prepared by 
warming isatin silver with methyl iodide on the water-bath for 
about twenty to thirty minutes; it is a pale yellow powder, m. p, 
238—240° (decomp.), which in the solid state can be preserved 
unchanged indefinitely, but which, even in cold solvents, undergoes 
immediate isomerisation to $-isatol; it unites with }HCI to give 
the red isatol hydrochloride, which, however, gradually loses 
hydrogen chloride at the ordinary temperature. {-Isatol results 
when the product from isatin silver and methy] iodide is evaporated 
to dryness, the residue extracted with ether and benzene to remove 
isatinol methyl ether, and then crystallised from boiling alcohol; 
it has m. p. 226°, is indifferent towards diazoacetic acid, but, 
contrary to Heller’s statement, slowly reacts with diazomethane. 
It combines with concentrated hydrochloric acid, yielding the same 
red, crystalline hydrochloride, which is prepared from «-isatol. It 
can also be obtained from isatin silver and ethyl iodide, thus 
affording further proof of the absence of an alkoxy-group. 

Heller has described the preparation of an isatol by the action 
of benzoyl chloride on isatin silver in the presence of benzene, 
although the preparations were not invariably successful and the 
reason of the failures was not fully elucidated. The authors have 
failed to isolate a homogeneous product by following these direc. 
tions, and are drawn to the conclusion that Heller’s material was 
impure £-isatol. The product similarly prepared from 5-chloro- 
isatin (Heller’s chloroisatol, m. p. 186°) appears to be a mixture 
of 5-chloroisatin and benzoic acid. 

Von Baeyer and Oekonomides’s ethylbromoisatoid, 

C,gH),0,N2Brp, 


is in reality 5-bromoisatol, C,H ,Br<O)>c0, prismatic crystals, 


m. p. 247°, since it is formed from 5-bromoisatin silver and either 
methyl or ethyl iodide; the discrepancies in the analyses are due 
to the very considerable difficulties involved in the purification of 
the product. 

3-Dichloroisatin, CoH <p >CO, pale yellow, prismatic crystals, 
m. p. 165° (decomp.), is obtained by the action of phosphorus 
pentachloride on isatin in the presence of benzene at the atmo- 
spheric temperature ; its constitution is deduced from its conversion 
into the known $-phenylhydrazone, m. p. 210°. Similarly, isatin 
N-methyl ether and isatinol methyl ether (the latter by isomerisa- 
tion) yield 3-dichloroisatin N-methyl ether, m. p. 143°. Attempts 
to prepare isatol chloride, CoH, <Q >CO, were not completely 
satisfactory ; the dichloride does not lose hydrogen chloride smoothly 
when heated alone or in the presence of concentrated sulphuric 
acid, whilst a uniform product was not obtained from the penta- 
chloride and isatol. H. W. 


The Constitution of the Salts derived from Isatin and 
Analogous Substances. A. Hanrzscn (Ber., 1921, 54, [B], 
1257—1267. Compare preceding abstract).—Heller (A., 1917, i, 219) 
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has described two structurally isomeric silver salts of isatin which 
he formulates CH,.<Q> C-OAg and CH <a >00 respectively, 
and has further considered the violet alkali salts of isatin as N-salts, 
for example, CgH,<CO->C0, instead of O-salts. Further (A., 


1917, i, 220), dioxindole is considered to form primarily the violet 
salts of the type ON <a 08, which subsequently undergo 
transformation into the colourless O-salts, and similar ideas are 
applied to different complex compounds which contain the group 
-CO-CO-NH- within a ring. Finally, the dark alkali salts of the 
1: 2-indandiones with the group —CO-CO-CH-R- are regarded as 


C-salts of the type CoH.<Grx>CO instead of enolic salts, 


C,Hy< CR2 COX. Since the existence of these types is incom- 


patible with the results previously obtained by Claisen, W. Wisli- 
cenus, and Hantzsch, the work has been repeated with the result 
that the N-salts are shown to be impure products. 

Pure isatin silver can be obtained only if all trace of alkalinity 
in the solution is avoided and preferably by addition of a hot 
aqueous solution of pure silver acetate to an aqueous alcoholic 
solution of isatin; isatin silver is precipitated in 75% yield, the 
remainder being retained dissolved by the liberated acetic acid. 
The salt is Bordeaux-red and soluble in pyridine with a violet 
coloration; it readily reacts with pure methyl iodide, yielding 
primarily the O- and not the N-methyl ether, so that it appears 
to be a true O-salt. -If, however, mixed solutions of silver nitrate 
and sodium acetate are used (in the preparation of isatin silver), 
particularly if the latter is present even in slight excess, the pre- 
cipitate frequently has a brown to black colour, which is not due, 
however, to the N-salt but to co-precipitation of, silver oxide. 
Increasing amounts of the latter diminish the solubility of the 
silver salt in pyridine and its rate of reaction with methyl iodide, 
thus causing isomerisation of the O-methyl to the N-methyl ether. 
The salts of isatin with the more positive alkali metals are still 
more certainly O-derivatives and the production of the N-methyl 
ether from them is due to the fact that they react more slowly 
than the silver salt with methyl iodide. Optical investigation 
shows that there are three series of isatin derivatives differing in 
colour (excluding isatol derivatives) : (1) orange-coloured N-deriv- 
atives such as free isatin, N-alkyl ethers, N-mercury salts; (2) red 
to brownish-red QO-derivatives such as the O-alkyl ethers and 
0-pseudo salts (silver salts); and (3) dark violet O-derivatives such 
as the conjugated or true salts, silver pyridine salts, alkali salts, 


CoH, <0 >C—0 or CgHy< QO >C—6, isatin ions. 
paenets x 
Heller’s violet dioxindole N-salts do not exist; the primary salts 
of dioxindole are colourless and pass by oxidation into the violet 
22 
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salts of the primary oxidation product of dioxindole, the so-called 
isatide. This is shown most distinctly by the behaviour of 
dioxindole towards freshly-boiled barium hydroxide solutions. 
The violet alkali salts of the 1: 2-indanediones are precisely 
similar to the salts from the 1 : 3-derivatives, and hence are to be 
regarded as normal enol salts of the type ei 


Kynurenic Acid. KE. Bestnorn (Ber., 1921, 54, [B], 1330— 
1334).—Kynurenic acid was isolated by Liebig from the urine of 
the dog and identified with great probability by Homer (A., 1914, 
i, 730) as 4-hydroxyquinoline-2-carboxylic acid. This view is con- 
firmed by the observation that kynurenic acid and acetic anhydride 
give a dye very similar to that yielded by other quinoline-2- 
carboxylic acids and, more explicitly, by a new synthesis of 
kynurenic acid. . 

4-Methoxy-2-methylquinoline is condensed with formaldehyde 
and the product is oxidised by nitric acid to 4-methoxyquinoline- 
2-carboxylic acid, almost colourless needles, m. p. 196—197° (de- 
comp.); the sodium and tron salts are described. ‘Treatment with 
boiling hydrobromic acid converts the methoxy-acid into 4-hydr- 
oxyquinoline-2-carboxylic acid, m. p. 282—283° (decomp.) after 
previous softening; the bariwm salt crystallises in slender, micro- 
scopic needles. It decomposes at about 300° into carbon dioxide 
and 4-hydroxyquinoline [kynurene], m. p. 201°. H. W. 


Coloured Derivatives of Tetraphenylmethane. III. New 
Synthesis of Carbazine [Dihydroacridine] Dyes. F. Kenr- 
MANN, M. Ramm, and Cu. ScomaJewskI (Helv. Chim. Acta, 1921, 4, 
538—546. Compare A., 1919, i, 552).—The synthesis of carbazine 
dyes has been effected in certain instances according to the scheme 


C,H,Cl(NO,).-+H,N-C,H,CHR,—> C,H,(NO,),‘NH-C,H,-CHR,—> 
C,H,(N O2)2<GR >C,H,, where R is an aromatic group. 
2 


Picryl chloride and o-toluidine yield 2: 4 : 6-trinitrophenyl-o- 
toluidine, orange-red prisms, m. p. 164°, whilst with o-amino- 
diphenylmethane and o-cumidine the chloride gives the compounds 
C,H,(NO,),°-NH-C,H,°CH,Ph, orange-yellow leaflets, m. p. 140° and 
C,H,(NO,),>NH-C,H,Pr®. In no case could ring closure with loss 
of nitrous acid be effected. o-Aminotriphenylmethane and picryl 
chloride give the expected product, C,;H,,0,N,, dark brown, 
lustrous prisms, m. p. 180°, the potassium derivative of which passes 
in boiling quinoline into | : 3-dinitro-5 : 5-diphenyldihydroacridine, 
orange-yellow prisms, m. p. 232°. 2 : 6-Dinitrophenyl-o'-benzhydryl- 
phenylamine, CgH,(NO,).*NH-C,H,-CHPh,, flattened, yellow needles, 
m. p. 175°, is convertible under definite conditions into 1-nitro- 
diphenylearbazine, whereas 2 : 4-dinitrophenyl-o' -benzhydrylphenyl- 
amine, yellow leaflets, has not been transformed into the corre- 
sponding 3-nitro-derivative. 

Reduction of 1 : 3-dinitro-5 : 5-diphenyldihydroacridine by stan- 


| 


nou 
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nous chloride and hydrochloric acid in the presence of much alcohol 

NH. N leads to the isolation of the tin double 

TN SY salt of the 1 : 3-diamino-compound which is 

‘ directly oxidised by concentrated ferric 

CIH,N= chloride solution to 1-amino-5 : 5-diphenyl- 

’ / %~ a dihydroacridine-3-immonium chloride (an- 

nexed formula), almost black, lustrous 

needles (the dak chocolate-coloured platinichloride and the per- 
chlorate dark, brown needles, are also described). 

|-Nitrodiphenyldihydroacridine, dark red crystals, m. p. 216— 
217°, is obtained in poor yield when the product of the condensation 
of 2-chloro-1 : 3-dinitrobenzene and o-aminotriphenylmethane is 
heated for some time at 200—230°, and is identical with the sub- 
stance obtained in minor amount by the nitration of diphenyl- 
dihydroacridine. 

The isolation of the 1 : 3-dinitrodiphenyldihydroacridine throws 
further light on the structure of the dinitro-compounds previously 
obtained. The compound, m. p. 322°5°, is without doubt the 
3: 8-derivative, whilst that of m. p. 288° must be the 1 : 8-com- 
pound, since all three substances are transformed by further 
nitration into the same 1:3: 8-trinitro-derivative. It is also 
rendered probable that the only tetranitro-compound known is the 
1:3:8: 10-product. H. W. 


Influence of Substitution in the Components on the Equi- 
libria in Binary Solutions. XXVIII. The Binary System of 
2:4-Dinitrophenol with the Three Isomeric Phenylene- 
diamines. Ropert KREMANN and OTHMAR ZAwoDSKY (Monatsh., 
1921, 41, 543—553).—o-Phenylenediamine and 2 : 4-dinitrophenol 
give an equimolecular compound the eutectic of which with dinitro- 
phenol lies at 85°3° and 74% by weight of the phenol and with 
o-phenylenediamine at 72° and 43% by weight of the phenol. 
Examination of the system m-phenylenediamine—2 : 4-dinitrophenol 
similarly discloses the existence of an equimolecular compound. 
p-Phenylenediamine (1 mol.) gives a compound with 2 : 4-dinitro- 


phenol (3 mols.) and probably also with the phenol (2 mols.). 
H. W. 


Nitro-derivatives of Phenazonium. F. KErxHRMANN and 
Jwan Errront (Helv. Chim. Acta, 1921, 4, 517—526).—Nitro- 
derivatives of phenazonium are readily prepared by the action of 
ferric chloride or concentrated nitric acid on the nitro-derivatives 


of alkyl- or aryl-dihydrophenazines, C,H (NO,)<Ne>Cy H,+ 
Rag 
HNO, +2HNO,=C,H,(NO,)<NRno,)> >C,H,+2H,0-+2NO. The 


nitrates and perchlorates are crystalline and vary from lemon- 
yellow to orange-red in colour. They are, in general, powerful 
oxidising agents. Certain nitro-derivatives of alkyldihydrophen- 
azines are prepared from picryl chloride and monoalkylated o-di- 
amines. The former can in some cases be replaced by 2-chloro- 
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- 
1 : 3-dinitrobenzene, but ring closure has not been effected with 
4-chloro-1 : 3-dinitrobenzene. 
2 : 6-Dinitrophenyl-o-phenylenemethyldiamine, 
NHMe:C,H,NH-C,H,(NO,)o, 
long, slender, reddish-brown needles, m. p. 168°, is prepared by the 
interaction of chloro-2 : 6-dinitrobenzene on o-phenylenemethyl- 
diamine in alcoholic solution in the presence of sodium acetate. 
It is rapidly converted in hot alcoholic alkaline solution into 1-nitro. 
5-methyldihydrophenazine, dark violet needles, m. p. 140° (perchlorate 
of 1-nitro-5-methylphenazonium, sandy, crystalline powder). Phenyl. 
2 : 6-dinitrophenyl-o-phenylenediamine, NHPh:C,H,-NH-C,H,(NO,),, 
could not be obtained in the crystalline state; it is converted by 
boiling in quinoline solution and subsequent treatment with 
aqueous ferric chloride into  1-nitro-5-phenyldihydrophenazine, 


NO,CcH3<Npy CoH, violet, crystalline leaflets, m. p. 181° 


from which the corresponding phenazonium perchlorate is prepared. 
1 : 3-Dinitro-5-phenyldihydrophenazine forms dark violet, lustrous 
crystals, m. p. 239°. 1 : 3-Dinitro-5-methylphenazonium nitrate and 
perchlorate, 1 : 3-dinitro-5-ethylphenazonium perchlorate, and 1 : 3- 
dinitro-5-phenylphenazonium nitrate and perchlorate are also described. 
1 : 3: 7-Trinitro-5-phenyldihydrophenazine forms nearly _ black 
crystals; 1:3: 7-trinitro-5-phenylphenazonium perchlorate crystal- 
lises in yellowish-brown needles. 3-Nitro-1-amino-5-phenyldihydro- 
phenazine is obtained by the partial reduction of the corresponding 
dinitro-compound with sodium sulphide, but is too unstable to 
permit its isolation in the pure state. It is converted in the usual 
manner into 3-nitro-1-amino-5-phenylphenazonium perchlorate. 
H. W. 


Pyrazines. C. GasTaLprI (Gazzetta, 1921, 51, i, 233—255).— 
The author deals with the composition and structure of the so- 
called bisulphite compounds of the oximinoketones, R-CO-CH:NOH 
and R-CO-CR,:NOH, their behaviour towards potassium cyanide, 
and their transformation into derivatives of p-diazine. 

Pechmann (A., 1888, 146; 1890, 51) prepared the sodium 
hydrogen sulphite compound of oximinoacetophenone, from which 
phenylglyoxal is obtained by the action of dilute sulphuric acid, 
and to which Pinner (A., 1903, i, 123) ascribed the formula 
OH-CPh(NaSO,)-CH(NaSO,)-NH-NaSO,. The author has repeated 
Pechmann’s work and finds that the formule given by Pechmann 
and by Pinner are erroneous and that oximinoacetone and oximino- 
acetophenone react with two, rather than with three, molecules of 
sodium hydrogen sulphite. In fact, of the two groups of oximino- 
ketones capable of reacting with sodium hydrogen sulphite, only 
the group -CH:NOH, and not the carbonyl group, reacts, being 
converted into the group ‘;CH-NH°SO,H; the reaction is thus 
analogous to the formation of aminosulphonic acid from sulphur 
dioxide and hydroxylamine. 

The sodium hydrogen sulphite compound of oximinoacetone, 
NaSO,-CHAc-NH‘SO,Na, forms silky, hydrated prisms, which 
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efloresce with loss of their water of crystallisation. The com- 
und of oximinoacetophenone, NaSO,*CHBz-NH:SO,Na, shows 
similar form and behaviour; the formation of Pinner’s 2-benzoyl- 
{-phenylglyoxaline-3-sulphonic acid (A., 1905, i, 476) was not 
observed. 
The reaction between oximino-compounds, in particular oximino- 
ketones and sodium hydrogen sulphite, is explainable by the 


following scheme : 


R-CO-CH:NOH-+ H,SO,-++-H,0—> R-CO-CH(OH),-++NH,"SO,H, and 
H 


RCO-CLOHEHO-SO-OH -> R-CO-CH(0-SO-OH):NH-S0,-0H+ 
‘OH HNH-SO,-OH 


Peake ste a)*NH-SO,Na+2KCN > R-CO-CH(CN)-NH-SO,K + 


diphenyl) pyrazine yields, not 2:5-dimethyl (or diphenyl) 
pyrazine-3 : 6-dicarboxylic acid, but 6-hydroxy-2 : 5-dimethyl 
(or diphenyl) pyrazine-3-carboxylic acid, one of the cyanogen 
groups undergoing normal hydrolysis and the other replacement by 
hydroxyl; liberation of hydrocyanic acid is actually observed. 
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These pyrazinemonocarboxylic acids give salts by replacement of 
both the hydroxylic and carboxylic hydrogen, and when fused 
lose carbon dioxide with formation of 6-hydroxy-2 : 5-dimethy!| 
(diphenyl) pyrazine. 3-Cyano-2 : 5-diphenylpyrazine is hydrolysed 
normally to the carboxylic acid, which gives 2 : 5-diphenylpyrazine 
(Staedel, A., 1878, 420) when fused. 

The structural formule of the pyrazine derivatives obtained are 
confirmed by their reduction by means of hydriodic acid and red 
phosphorus, the cyanogen groups being replaced by hydrogen atoms 
to give 2: 5-diphenylpyrazine, which is subsequently transformed 
into 2: 5-diphenyl-3 : 6-dihydropyrazine (Gabriel and Lieck, A, 
1908, i, 465); the latter is thus formed from 3-cyano-2 : 5-diphenyl. 
pyrazine or 3: 6-dicyano-2 : 5-diphenylpyrazine, and also results 
when 6-hydroxy-2 : 5-diphenylpyrazine is reduced by means of 
hydriodic acid and red phosphorus. 


3 : 6-Dicyano-2 : 5-dimethylpyrazine, on-0<f-ene> C-CN, forms 


lustrous, white laminz, m. p. 207°, sublimes at about 180°, and 
exhibits normal cryoscopic behaviour in benzene. 6-Hydroxy. 
2 : 5-dimethylpyrazine-3-carboxrylic acid, OH-C< Si > C-C0,H, 
forms colourless prisms, m. p. 270° (losing carbon dioxide), and in 
aqueous solution is acid towards litmus and methyl-orange; its 
sodium salt, C,H,O,N,Na,,4H,O, was analysed. 6-Hydroxy-2 : 5. 
dimethylpyrazine, OH, N,, crystallises in colourless tufts, m. p. 207°, 
and sublimes at about 200°. 

Potassium cyanoacetophenoneaminosulphonate, 

. CN-CHBz:NH’SO,K, 
forms lustrous, white laminz. 

3-Cyano-2 : 5-diphenylpyrazine, C,,H,,N;, crystallises in long 
prisms, m. p. 119—120°, and dissolves in concentrated sulphuric 
acid with an orange-yellow coloration. 3 : 6-Dicyano-2 : 5-dipheny- 
pyrazine, C,gH,)N,, forms toothed needles or prisms, m. p. 202°. 

2: 5-Diphenylpyrazine-3-carboxylic acid, C,,H,,0,N,, forms white f 
plates, m. p. 197° (losing carbon dioxide); the sodiwm salt (+-5H,0) 
was prepared. 6-Hydroxy-2 : 5-diphenylpyrazine-3-carboxylic acid, f 
C,,H,,0,N,, crystallises in straw-yellow prisms, m. p. 263° (losing 
carbon dioxide). 6-Hydroxy-2 : 5-diphenylpyrazine, C,gH,,ON,, 
forms compact prisms, m. p. 284°, and yields a bromo-derivative, 
C,,H,,ON,Br, crystallising in bundles of slender, yellow needles, 
m. p. 245°. 

The author has prepared: (1) the compound described by Pinner 
(A., 1905, i, 476) as 3-hydroxy-1 : 4-diphenylpyrazine, m. p. 196— 
197°, by the action of ammonia on either phenylglyoxal or the sodium 
hydrogen sulphite compound of oximinoacetophenone (compare 
Pechmann, A., 1890, 51), and (2) the compound described by Japp 
and Knox (T., 1905, 87, 703) as 3-keto-2 : 5-diphenyl-3 : 4-dihydro- 
pyrazine, by the action of gaseous hydrogen chloride on mandelo- 
nitrile (compare Minovici, A., 1899, i, 890). The two compounds 
thus prepared are found to be identical and they yield one and the 
same bromo-derivative, m. p. 200° (compare Minovici, loc. cit.). 
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Further, the action of methylamine on either phenylglyoxal or the 


‘ent off sodium hydrogen sulphite compound of oximinoacetone yields the 

fused methyl ether of the compound, m. p. 196—197°, this being identical 
nethyl§® with the ether obtained by Engler and Hassenkamp (A., 1885, 
olysed 1223) by direct methylation of Pinner’s so-called 3-hydroxy-1 : 4- 


diphenylpyrazine ; since the author’s method of preparation shows 
that this ether is undoubtedly an. N-methyl derivative, Pinner’s 


“) are § interpretation of the reaction giving the compound, m. p. 196—197°, 
arte. and of its structure cannot be accepted. Moreover, the com- 


pound obtained by Japp and Knox by reducing 3-keto-2: 5- 


rmed diphenyl-3 : 4-dihydropyrazine by means of hydriodic acid and red 
, A, phosphorus and regarded by them as 2: 5-diphenyl-3 : 4-dihydro- 
renyl.- pyrazine does not exhibit the properties of the dihydropyrazines 
esults F (Gabriel and Lieck, A., 1908, i, 464). 


The compound, m. p. 280°, obtained by Pinner (loc. cit.) by the 
action of ammonia on phenylglyoxal, this author regarded as 2- 
benzoyl-5-phenylglyoxaline, since, like all glyoxalines, it yields a 
methiodide (the 1-methyl-3-methiodide) which, when melted, loses 


and methyl iodide and gives 2-benzoyl-5-phenyl-1-methylglyoxaline, 
roxy: § and since the latter yields methylamine when heated with sodium 
O,H, — hydroxide. The author finds, however, that Pinner’s compound, 

m. p. 280°, and 6-hydroxy-2: 5-diphenylpyrazine, m. p. 284°, 


yield one and the same bromo-derivative, m. p. 245°, and must 
be regarded as identical, Pinner’s product being probably slightly 
impure. The pyrazinic structure the author attributes to the com- 
pound is confirmed by its behaviour towards hydriodic acid, by 
which it, like the other arylpyrazines obtained by the author, is 
converted into 2: 5-diphenyl-3 : 6-dihydropyrazine. T. H. P. 


The Influence of Nitro-groups on the Reactivity of Sub- 
stituents in the Benzene Nucleus. IV. The Condensation 
of Ethyl 3- and 5-Nitro-2-chlorobenzoates with Hydrazines. 


nyl- | JAMES KENNER and Ernest WitHaM (T., 1921, 119, 1053—1058). 
. The Constitution of Furoxans (Glyoxime Peroxides). 
r Hetnrich WIELAND (Annalen, 1921, 424, 107—116).—The paper 


is occupied principally with a defence of the unsymmetrical formula 


cid, f . (annexed) for furoxans, the arguments resting mainly 

ing eS Qo on the facts established in previous investigations 

N,, N N (compare A., 1908, i, 108; 1909, i, 609, 610; 1910, 
4 


~~ i, 784) on these substances. The fact that Green and 

O Rowe (T., 1912, 101, 2452; 1913, 103, 897, 2023; 

1918, 113, 67) have proved that benzoisooxadiazole 

is a symmetrically constituted substance is considered to have no 

bearing on the constitution of furoxans in general, since benzoiso- 

MN oxadiazole belongs to a totally distinct class of com- 

-N . pound. In fact the formula (annexed) deemed by 

| QO Green and Rowe the most suitable expression for this 
-N’ bstance is tantamount to regarding it as an internall 

\ AN’ su is ta garding it as a y 

coupled bis-nitroso-compound, a view justified by the 

chemistry of this and all aromatic ortho-dinitroso-compounds, but 

certainly not capable of extension to the simple furoxans investigated 

2 
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by the author. There is, moreover, definite experimental proof of 
the dis-symmetry of furoxandicarboxylamide (A., 1909, i, 610). 
An unstable form, m. p. 106—108°, of phenyl furoxan is described. 
C. K. I. 


Some New Tricyclic Bases. Tom Sipney Moore and Ip, 
Dovus.iepay (T., 1921, 119, 1170—1175). 


[The Uric Acids and Their Derivatives.] Hertnricuh Bim 
(Annalen, 1921, 423, 119—122. Compare A., 1910, i, 521, 526, 589, 
594; 1911, i, 168, 240, 692, 693; 1912, i, 589; 1913, 166, 600, 1376; 
1914, i, 23, 441, 586—592, 1093—1096 ; 1917, i, 286—300, 589—591; 
1918, i, 455; 1919, 292—293; this vol., i, 590).—The author reviews 
the various parts of the subject dealt with in the accompanying 
papers (compare following abstracts) and appends references to his 
earlier researches on uric acid and its alkyl derivatives. C. K. I. 


7-Methyluric Acid and its Derivatives. Herrinricn Biv, 
Karu Marwirzky, and Myron Heyn (Annalen, 1921, 423, 123— 
146. Compare preceding abstract)—This paper deals with the 
formation and reactions of certain alkyl derivatives of 4 : 5-di- 

; “ae . ., NH-CO-C(OH)-NMe~ ,, 
hydroxy-7-methyl-4 : 5-dihydrouric acid, GO-NH-((OH)-NH? °” 
and its isomeride 5-hydroxy-7-methyl-y-uric acid, 

NH-CO-C(OH)-NMe-CO-NH), 
CO-NH:CO 
neither of which, however, are as yet known. 

Derivatives of the first of these substances are obtained by 
the regulated action of chlorine on 7-methyluric acid suspended in 
an appropriate alcohol. Thus, using methyl alcohol at the tem- 
perature of an ice-and-salt freezing mixture, there is obtained 
4 : 5-dimethoxy-7-methyl-4 : 5-dihydrouric acid, which — separates 
from water or methyl alcohol in dense four- or six-sided prisms, 
m. p. 211° (corr., decomp.). The diethoxy-derivative, prepared in 
a similar manner from 7-methyluric anhydride, ethyl alcohol, and 
chlorine, crystallises from ethyl alcohol in rhombic leaflets, m. p. 
214—215° (corr., decomp.). Both the diethoxy- and dimethoxy- 
compounds are converted on reduction by stannous chloride and 
hydrochloric acid into 7-methyluric acid. 

If the treatment with chlorine of ethyl alcoholic 7-methyluric 
anhydride is prolonged, or the reaction mixture is not well cooled, 
4-hydroxy-5-ethoxy-7-methyl-4 : 5-dihydrouric acid is produced, which 
may also be obtained by warming the diethoxy-compound with 
hydrochloric acid ; it crystallises from ethyl alcohol in rhombic leaflets, 
m. p. 214° (decomp.). On reduction at 100° with hydriodic acid, 
it gives 1-methylhydantoin, whilst on digesting at room temperature 
with methyl alcoholic hydrogen chloride it yields methyl 5-methoxy- 


NH~CO>c(oH)-CO,Me, which 


1-methylhydantoin-5-carboxylate, 
methythydantoin-o-carboxrylale CO-NMe 


crystallises in rhombic plates, m. p. 131° (corr.) and on reduction 
with hydriodic acid passes into 1-methylhydantoin. It was not 
found possible to obtain 4-hydroxy-5-methoxy-7-methyl-4 : 5- 
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dihydrouric acid by methods similar to those which yielded the 
hydroxy-ethoxy-acid. 

When dry chlorine reacts with 7-methyluric acid in a mixture of 
glacial acetic acid and acetic anhydride, 5-chloro-7-methyl-A*-isouric 


.» NH-CO-CCl-NMe : 
acid, ds O-NH: b==-yn OO is produced as an unstable substance 
having no definite temperature of decomposition, and passing on 
reduction by hydriodic acid or by stannous chloride into 7-methyl- 
uric acid. 4: 5-Dimethoxy-7-methyl-4 : 5-dihydrouric acid is 
formed when it is treated with methyl alcohol, but the product 
obtained on treating with water is not 4 : 5-dihydroxy-7-methyl- 
4: 5-dihydrouric acid, but 4 : 5-dihydroxy-9-methyl-4 : 5-dihydroxy- 
uric acid, a complete fission of the molecule to alloxan and methyl- 
carbamide having taken place intermediately. Attempts to pro- 
duce 4: 5-dihydroxy-7-methyl-4 : 5-uric acid (formula above) by 
the direct action of chlorine on 7-methyluric acid in the presence 
of water led to the formation of substances containing chlorine. 

The action of halogen on 7-methyl-y-uric acid leads in general 
to the production of derivatives or analogues of 5-hydroxy-7- 
methyl-y-uric acid (formula above). Thus treatment with chlorine 
in the presence of glacial acetic acid at 0° gives 5-chloro-7-methyl-w- 
uric acid, which separates in association with a molecule of acetic 
acid and is too unstable to be recrystallised. On reduction by 
means of stannous chloride and hydrochloric acid, it yields 7-methyl- 
v-uric acid, but on reduction by hydriodic acid it gives 3-methyl- 
hydantoin, a complete fission of the molecule to alloxan and methyl- 
carbamide having occurred during the reaction. A similar decom- 
position is brought about by the action of water, for under some 
conditions the product is 4 : 5-dihydroxy-9-methyl-4 : 5-dihydrouric 
acid, whilst under others it is an additive compound of methyl- 
carbamide and alloxan. On digesting 5-chloro-7-methyl-y-uric acid 
with methyl alcohol at the ordinary temperature 5-methoxy-7- 
methyl-y-uric acid is obtained, which may also be prepared directly 
from 7-methyl-y-uric acid by the action of bromine and methyl 
alcohol at 0°; it decomposes at about 176° (corr.), and undergoes 
deep-seated change when the attempt is made to convert it into 
the isomeric uric acid by the action of dilute mineral acids. The 
corresponding ethoxy-derivative (decomp. 165°, corr.), prepared from 
7-methyl-y-uric acid, bromine, and ethyl alcohol, changes readily, 
however, into 4-hydroxy-5-ethoxy-7-methyl-4 : 5-dihydrouric acid 
when treated with dilute hydrochloric acid. 

Experimental details are given for the preparation of 7-methyl- 
v-uric acid and 7-methyluric acid from 7-methyluramil, and of 
7-methyluric acid from uric acid and formaldehyde. 7-Methyluric 
acid is soluble in 199 parts by weight of boiling water. Its mono- 
acetyl derivative, obtained by digesting with acetic anhydride, 
separates from water in plates decomposing above 315°. C. K. I. 


7-Ethyluric Acid and its Derivatives. Hernricn Buivrz, 

Kart Marwitzky, and Myron Heyn (Annalen, 1921, 423, 147— 

159. Compare preceding abstract).—7-Ethyluramil, which may be 
z*2 


i. 608 ABSTRACTS OF CHEMICAL PAPERS. 


prepared by condensing dialuric acid with ethylamine, reacts with 
potassium cyanate, giving a good yield of 7-ethyl-y-uric acid or 
7-ethyluric acid, according to the experimental conditions employed. 
7-Ethyl-y-uric acid separates from water in four-sided domed 
prisms containing 1H,O which is given up at 130°, the anhydrous 
acid sintering at 202° and decomposing at 208°; it is converted by 
the usual means into 7-ethyluric acid, which separates from water 
in four-sided prisms, decomp. 361—362° (uncorr.). Hthylamine 
dialurate, m. p. 286° (decomp.), is also described. 

4 : 5-Dimethoxy-7-ethyl-4 : 5-dihydrouric acid, obtained from 
7-ethyluric acid by the action of chlorine and methyl alcohol, 
separates from this solvent in small, quadratic plates, m. p. 206° 
(corr., decomp.), and on reduction by means of stannous chloride 
is reconverted into 7-ethyluric acid. The 4 : 5-diethoxy-derivative 
prepared in a similar manner separates from ethyl alcohol in minute 
crystals, m. p. 193° (corr., decomp.), and yields 7-ethyluric acid 
on reduction by stannous chloride. It is converted by hydro- 
chloric acid into 4-hydroxy-5-ethoxy-7-ethyl-4 : 5-dihydrouric acid, 
the principal product of the action of an excess of chlorine on 
7-ethyluric acid suspended in a limited quantity of ethyl alcohol. 
This acid has m. p. 208° (corr., decomp.), is converted by hydriodic 
acid at 100° into 1-ethylhydantoin, which separates from ethyl 
acetate in large, rhombic tablets sintering at 80° and decomposing 
at 104° (corr.) (compare Heintz, Annalen, 1865, 133, 65), and by 
methyl-alcoholic hydrogen chloride into methyl 5-methoxy-1-ethyl- 
hydantoin-5-carboxylate, which separates from methyl alcohol in 
large, rhombic tablets, m. p. 146°, and on reduction by hydriodic 
acid yields 1-ethylhydantoin. 

5-Chloro-7-ethyl-A*-isouric acid and 5-chloro-7-ethyl-y-uric acid 
were not obtained by the methods which yielded the corresponding 
7-methyl compounds; the products isolated were amorphous and 
apparently contained alloxan, since they yielded alloxantin on 
reduction by stannous chloride. However, 5-methoxy-7-ethyl-y- 
uric acid is easily prepared by the action of bromine and methyl 
alcohol on anhydrous 7-ethyl-y-uric acid at the temperature of a 
freezing mixture. This substance, which is obtained as plates, 
decomp. 167—168°, undergoes deep-seated decomposition when 
treated with hydrochloric acid, but the 5-ethoxry-derivative, plates, 
decomp. 118—120°, prepared in a similar manner using ethyl 
alcohol, is readily isomerised by hydrochloric acid to 4-hydroxy-5- 
ethoxy-7-ethyl-4 : 5-dihydrouric acid. 

On treating 7-ethyluric acid with chlorine in the presence of 
water there is obtained a substance, C,H,O;N,Cl, m. p. 163° 
(decomp.). This is probably the monohypochlorite of 4 : 5-dihydr- 
oxy-7-ethyl-4 : 5-dihydrouric acid, since it eliminates hypochlorous 
acid on digesting with alcohol and is converted by concentrated 
hydrochloric acid into 1l-ethyleaffolide with the elimination of 
ammonium chloride: 


NH-CO-C(OH)-NEt NH-CO__ -NEt-CO 
CO-NH-C(OC!)-NH? © — Go—0> °<co—nH tT NEC 
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1-Ethylcaffolide separates from water in rhombic tablets which 
sinter at 200° and melt at 210—211° (decomp.). C. K. I. 


# Derivatives of 7:9-Dimethyluric Acid. Heiricn Bitz 
and Hans Bitow (Annalen, 1921, 423, 159—177. Compare 
preceding abstract).—4 : 5-Dihydroxy-7 : 9-dimethy]l-4 : 5-dihydro- 
uric acid is noteworthy on account of its ease of formation and 
stability (contrast its analogues, preceding abstracts). It is 
obtained directly from 7: 9-dimethyluric acid by the action of 
chlorine and water at 0°, and by hydrolysis of the ethoxy- and 
methoxy-derivatives described below, and is identical with the 
synthetical product prepared from alloxan and s-dimethylcarbamide. 

4: 5-Dimethoxy-7 : 9-dimethyl-4 : 5-dihydrouric acid is prepared 
by passing chlorine into a suspension of 7 : 9-dimethyluric acid in 
methyl alcohol at the temperature of a freezing mixture, and forms 


t 
al rhombic or six-sided plates, m. p. 187° (corr., decomp.). Stannous 
dro. — chloride and hydrochloric acid convert it into 7 : 9-dimethyluric 
wid, f acid, and methyl-alcoholic hydrogen chloride into methyl 5-methoxy- 


1 : 3-dimethylhydantoin-5-carboaylate, thick prisms, m. p.72°. When 
condensed with s-dimethylcarbamide in the presence of hydrogen 
chloride at 150°, 1:3: 1’ : 3’-tetramethylspirodihydantoin is pro- 
duced. 4: 5-Diethoxy-7 : 9-dimethyl-4 :5-dihydrouric acid, rhombs, 
m. p. 193° (corr., decomp.), is prepared like the dimethoxy-com- 


: *- pound and behaves similarly on reduction by stannous chloride. 
hyl- 4-Hydroxy-5-methoxy-7 : 9-dimethyl-4 : 5-dihydrouric acid obtained 
“in — When the dimethoxy-compound is warmed with dilute hydro- 


chloric acid, crystallises in hexagonal plates, m. p. 184° (corr.), on 
reduction by hydriodic acid yields 1 : 3-dimethylhydantoin and on 
hydrolysis by sulphuric acid the dihydroxy-derivative. The 
4-hydroxy-5-ethoxy-compound is prepared in the same way from 
the diethoxy-derivative and may be isolated as a by-product in 
the preparation of that substance. It crystallises in four-sided, 
domed prisms, m. p. 185° (corr.), and closely resembles the hydroxy- 
methoxy-compound in its reactions. 

When a suspension of 7: 9-dimethyluric acid in chloroform is 
treated with chlorine 4: 5-dichloro-7 : 9-dimethyl-4 : 5-dihydrouric 
acid is obtained, which sinters at 115° and decomposes at 126— 
130°; water reacts with it to form the dihydroxy-compound, 
methyl alcohol and ethyl alcohol to give the dimethoxy- and 
diethoxy-derivatives respectively, and stannous chloride in hydro- 
chloric acid to yield 7 : 9-dimethyluric acid. 

Full experimental details are given for the preparation of this 
acid from uric acid (by way of 2 : 6-dichloro-8-hydroxypurine). It 
dissolves in 380 parts of boiling water and on methylation 
in alkaline solution by means of methyl! sulphate yields 1 : 7 : 9- 
trimethyluric acid. C. K. I. 


Derivatives of 1 : 7 : 9-Trimethyluric Acid. Hrtricu Bitz 
and Hans KrziKatwa (Annalen, 1921, 423, 177—184. Compare 
preceding abstract)—The principal characteristic of 1:7: 9- 
trimethyluric acid appears to be the remarkable ease with which 
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it is converted into 1:3: 7-trimethylcaffolide (‘‘ allocaffeine ”), 


N Me: “C 
ate >OCE dee, by the action of chlorine. 


The caffolide is formed, for example, in 75°% yield when 
chlorine is passed through a suspension of 1 : 7 : 9-trimethyluric 
acid in water. When methyl alcohol is used in place of water, the 
product is a mixture of 1:3: 7-trimethyleaffolide and 4: 5-di- 
methoxy-1 : 7 : 9-trimethyl-4 : 5-dihydrouric acid. The latter crystal. 
lises in hexagonal tablets, m. p. 152° (corr.), and on reduction either 
by sodium amalgam or by hydriodic acid is reconverted into 
1:7:9-trimethyluric acid. 4: 5-Diethory-1:7 : 9-trimethyl-4 : 5- 
dihydrourice acid, rhombic or hexagonal tables, m. p. 169° (corr.), 
is obtained along with 1 : 3 : 7-trimethyleaffolide by the action of 
chlorine on a suspension of 1:7: 9-trimethyluric acid’ in ethyl 
alcohol, and is converted into trimethyleaffolide by hot or cold, 
concentrated or dilute, hydrochloric or acetic acids. 

4 : 5-Dichloro-\ : 7 : 9-trimethyl-4 : 5-dihydrouric acid appears to 
be too unstable to be capable of isolation, but evidence of its 
formation, when chlorine is passed into a suspension of 1 : 7 : 9-tri- 
methyluric acid in chloroform, was obtained by isolating the 
dimethoxy-derivative after adding methyl alcohol and pyridine. 

C. K. I. 


The Preparation of 1 : 3-Dimethyl-/-uric Acid and 1 : 3-Di- 
methyluric Acid. Hertnricn Bittz and Myron Heyn (Annalen, 
1921, 423, 185—-192. Compare preceding abstract)—The authors 
describe a new method of obtaining 1 : 3-dimethyluric acid, suitable 
in every way for the preparation of large amounts of this substance, 
which depends on the principle that when a y-uric acid is treated 
with methyl sulphate in alkaline solution only the cyclic imino- 
groups become methylated. The process consists, therefore, in 
converting uric acid by means of chlorine into 5-chloro-y-uric 
acid, reducing this to y-urie acid, then methylating by methyl 
sulphate, and, finally, converting the 1 : 3-dimethyl-y-uric acid so 
obtained into 1 : 3-dimethyluric acid by boiling with hydrochloric 
acid. 

When uric acid is directly methylated by means of methyl 
sulphate, the product, although by no means pure | : 3-dimethyluric 
acid, contains a considerable proportion of this substance. 

C. K. I. 


Methylation of 7-Methyl-y-uric Acid and 7-Ethyl-y-uric 
Acid. Hetnricn Bittz and GertTRUD ZELLNER (Annalen, 1921, 
423, 192—200. Compare preceding abstract)—The method indi- 
cated in the abstract immediately preceding this of introducing 
methyl groups into the 1- and 3-positions by methylating the 
corresponding y-uric acids in alkaline solution by means of methyl 
sulphate has now been extended to the preparation of 1:3: 7- 
trimethyluric acid and 1: 3-dimethyl-7-ethyluric acid from 7- 
methyl-y-uric and 7-ethyl-y-uric acids respectively. 

1:3: 7-Trimethyl-y-uric acid forms a _ sodium salt, 
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(,H,,0,N,Na,H,O. ‘Treatment with chlorine in the presence of a 
mixture of acetic acid and acetic anhydride converts it into 5- 
chloro-1 : 3: 7-trimethyl--uric acid, strongly hygroscopic four-sided 
leaflets, m. p. 180° (corr., decomp.), which on digesting with methyl 
alcohol yields 5-methory-1 : 3: 7-trimethyl-y-uric acid, and with 
ethyl alcohol the corresponding ethory-acid, a substance which 
separates from alcohol in slender needles, m. p. 145° (decomp.). 
When the chloro-acid is reduced by means of sodium amalgam it 
yields 1:3: 7-trimethyl-y-uric acid, but when hydriodic acid is 
used the product is 1 : 3 : 7-trimethyluric acid. 

1 : 3-Dimethyl-7-ethyluric acid, formed when the crude methyl- 
ation product obtained from 7-ethyl-y-uric acid is boiled with 
hydrochloric acid, crystallises in flat prisms, m. p. 283° (corr., 
decomp.). Chlorine in the presence of methyl alcohol converts 
it into 4: 5-dimethory-| : 3-dimethyl-7-ethyl-4 : 5-dihydrouric acid, 
which crystallises in rhombs, m. p. 189°. C. K. I. 


8-Thiouric Acids and isoXanthines containing Alkyl 
Groups in Position 9. Heinricn Bizrz and Kari Strvure [and 
in part Ernst Topp, Myron Heyn, and Rupo.tr Rost] (Annalen, 
1921, 423, 200—226. Compare preceding abstract)—As a pre- 
liminary step to the preparation in quantity of uric acids alkylated 
in position 9, the reaction of Boehringer & Séhne (A., 1901, i, 770), 
whereby-A’-isoxanthines alkylated in this position are obtained 
starting from a uramil and an alkylthiocarbimide, has been 
re-examined and applied to several new cases. 

The reaction between 9-methy]-8-thiouric acid and nitrous acid lead- 
ing to the formation of 9-methyl-A‘-isoxanthine has been examined 
in some detail and an orange intermediate product, CgH,j0,N, 

‘tation NHCOUN(INO). ow) 

(probable constitution (4¢..7.{'---NMe7 CH-O-NH,), isolated. 
Bromination of 9-methyl-A‘-isoxanthine in glacial acetic acid at 
100° leads to the formation of a perbromide, C,H;0,.N,Br,Br,, which 
at 200° loses bromine, yielding 8-bromo-9-methyl-A’-isoxanthine, 
m. p. 290° (decomp.), a substance in which the bromine is very 
firmly bound; it may also be obtained from the perbromide by 
hydrolysis with aqueous ammonia. Methyl sulphate reacts with 
the sodium salt of 9-methyl-A’-‘soxanthine to form a dimethyl- 
isoxanthine, probably 3 : 9-dimethyl-A’-isoxanthine, lustrous needles, 
m. p. 364° (decomp.), (aurichloride, C;H,O,N,,HAuCl,, m. p. 297—— 
300° decomp.), which on bromination in acetic acid loses a methyl 
group and yields the above-mentioned 8-bromo-9-methyl-A‘- 
isoxanthine. 

The following xanthines and intermediate products obtained in 
their preparation are new: 9-ethyl-8-thio-y-uric acid, six-sided 
leaflets, m. p. 189—190° (corr., decomp.), 9-ethyl-8-thiourte acid, 
small leaflets of irregular shape, m. p. 350° (corr., decomp.), 1 : 9- 
dimethyl-8-thio--uric acid, six-sided tables, m. p. 204° (corr., 
decomp.), 1 : 9-dimethyl-8-thiouric acid, four-sided prisms, m. p. 370° 
(corr., decomp.), 1: 9-dimethyl-A’-isoxanthine, lustrous needles, 
m. p. 350° (corr., decomp.), (aurichloride, C;HzO,.N,,HAuCl,, m. p. 
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255°, decomp.), 1-methyl-9-ethyl-8-thio-y-uric acid, rhombic tablets, 
m. p. 195° (corr., decomp.), 1-methyl-9-ethyl-8-thiouric acid, lustrous 
leaflets, m. p. 367° (corr., decomp.), 1-methyl-9-ethyl-A'-isoxanthine, 
needles, m. p. 335° (corr., decomp.), 1 : 3 : 9-/rimethyl-8-thio-w-uric 
acid, four-sided prisms, m. p. 208—209° (corr., decomp.), 1: 3:9. 
trimethyl-8-thiouric acid, sinters at 325, and decomposes at 355° 
(corr.), 1:3: 9-trimethyl-A’-isoxanthine (isocaffeine), needles, m. p. 
285—287° (corr., decomp.), 1 : 3-dimethyl-9-ethyl-8-thio-p-uric acid, 
four-sided, right prisms, m. p. 195° (corr., decomp.), 1 : 3-dimethyl. 
9-ethyl-8-thiouric acid, needles, m. p. 277° (corr., decomp.), and 
1 : 3-dimethyl-9-ethyl-A’-isoxanthine, slender needles, m. p. 227—228° 
(corr., decomp.). 

1 : 3-Dimethyluramil undergoes a unique type of condensation 
with methylcarbimide, the product being iat) acid. 

. KAI. 


Derivatives of 1:9-Dimethyluric Acid. Hetricn Bim 
and Karu Srrure (Annalen, 1921, 423, 227—237. Compare 
preceding abstract)—The synthesis of 1 : 9-dimethyl-A’-iso. 
xanthine opens the way to the preparation of a large number of 
derivatives of 1:9-dimethyluric acid and 1 : 9-dimethyl-y/-uric 
acid. Thus on chlorinating 1 : 9-dimethyl-A’-isoxanthine in glacial 
acetic acid 4-chloro-1 : 9-dimethyl-A’-isouric acid is formed, and 
on reduction by means of stannous chloride and hydrochloric acid 
or by hydriodic acid yields 1 : 9-dimethyluric acids, 
NMe-CO:C-——N NMe-CO-C——-N >co 
CO-NH-C:NMe —* CO:NH-CCINMe He 

NMe-CO-C--NH 
O-NH-C-NMe7 

4: Chloro-1 : 9-dimethyl-A’-isouric acid is a hygroscopic, crystal- 
line substance which reacts energetically with water and alcohols. 
With water it forms 3: 7-dimethylcaffolide (isoapocaffeine), 
Seah a »? and with methyl and ethyl alcohols 
5-methoxy-1 : 9-dimethyl-y-uric acid and 5-ethoxy-1 : 9-dimethyl-p-uric 
acid respectively. The methoxy-acid forms short, four-sided 
prisms, m. p. 203° (corr., decomp.), and on reduction by hydriodic 
acid in glacial acetic acid in the cold yields | : 9-dimethyl-¥-uric 
acid, whilst the ethoxy-acid crystallises in elongated leaflets, m. p. 
200° (corr., decomp.), and is converted by hydriodic acid at 100° 
into 1:9-dimethyluric acid. 1: 9-Dimethyl--uric acid, needles, 
m.p. 252° (corr., decomp.), on chlorination in the presence of 
methyl alcohol, regenerates the methoxy-compound from which 
it is prepared. 

When concentrated hydrochloric acid is added to a solution of 
5-methoxy-1 : 9-dimethyl-y-uric acid in sodium hydroxide an 
isomeric change occurs. The dicyclic product, however, is not 
4-hydroxy-5-methoxy-1 : 9-dimethyl-4 : 5-dihydrouric acid but 4- 
hydroxy-5-methoxy-3 : 9-dimethyl-4 : 5-dihydrouric acid, and is 


SCH 


Pe eee ee, ee i 


_— 
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jdentical with the product obtained by methylating 4-hydroxy-5- 
methoxy-3-methyl-4 : 5-dihydrouric acid by methyl sulphate and 
sodium hydroxide. It is clear, therefore, that of the two carbonyl 
groups (marked *) adjacent to the side chain in 5-methoxy-1 : 9- 
Tae % 
dimethyl-y-urie acid, CO<NMC'COS.c(OMe)NH-CO-NHMe, that 
* 
next the methyl-bearing nitrogen atom is the one concerned in 
the formation of the second ring. ‘This is also the case when 5- 
ethoxy-1 : 9-dimethyl-y-uric acid is employed. 4-Hydroxy-5-meth- 
), and ory-3 : 9-dimethyl-4 : 5-dihydrourie acid forms domed prisms, m. p. 
—228° F 904° (corr., decomp.), and 4-hydroxry-5-ethoxy-3 : 9-dimethyl-4 : 5- 
: dihydrouric acid, which may also be prepared by methylating 
sation | 4-hydroxy-5-ethoxy-3-methyl-4 : 5-dihydrouric acid by the use of 
| is methyl sulphate, is obtained as leaflets, m. p. 174° (corr.). 
4, oe me a 


BIL7z Derivatives of 1-Methyl-9-ethyluric Acid. Hetnricn Bitz 
ipare f and Karu Srure (Annalen, 1921, 423, 237—241. Compare 
"~iso- | preceding abstract).—1-Methyl-9-ethyl-A’-isoxanthine is converted 
er of J successively into 4-chloro-1-methyl-9-ethyl-A®°-isourie acid and 
-uric f 1-methyl-9-ethyluric acid by the method employed (preceding 
acial f abstract) in the case of the 1 : 9-dimethyl compounds. The chloro- 
and | compound, hexagonal prisms, m. p. 180° (corr., decomp.), is much 
acid | more stable in this instance and can be recrystallised for analysis. 
1-Methyl-9-ethyluric acid melts above 360° (decomp.), is sparingly 
soluble in water, and on chlorination in glacial acetic acid yields 
the above chloroisouric acid. 

Another contrast with the 1: 9-dimethyl series consists in the 
0. fact that it is possible to isolate the dimethoxy-acid from the 
product of the reaction between 4-chloro-1-methyl-9-ethyl-A°%-iso- 
uric acid and methyl alcohol. If the chloro-acid be treated with 
methyl alcohol and one drop of pyridine without external cooling 
1e) the chief product is 5-methoxy-1-methyl-9-ethyl-y-uric acid, four- 

‘ sided prisms, m. p. 182° (corr., decomp.), but if the reaction be 
ols carried out at 0°, 4: 5-dimethoxry-1-methyl-9-ethyl-4 : 5-dihydrouric 
acid, leaflets, m. p. 148° (corr.), is obtained. This acid, however, 


nd is easily converted into the y-uric acid by warming with dilute 
: acids. 

ic 5-Ethoxy-1-methyl-9-ethyl-y-uric acid separates from water in 
“ leaflets, m. p. 176° (corr., decomp.). C. K. I. 

) Derivatives of 1 : 3 : 9-Trimethyluric Acid. Herrnricu Bitrz 
5, and Kart Srrure (Annalen, 1921, 423, 442—454. Compare 
~ preceding abstract)—The preparation of 1:3: 9-trimethyluric 
h acid is attended with some difficulty, as the direct methylation 
f of 1:3-dimethyluric acid (through the lead salt) leads to the 
| formation of a mixture of acids, and two new methods of obtaining 
’ this trimethyluric acid in a pure condition are described. The first 


of these starts from 1 : 3 : 9-trimethylésoxanthine, which is bromin- 
ated, and the 8-bromo-derivative, m. p. 256° (corr., decomp.), so 
obtained converted by boiling with 10% alcoholic potassium 
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hydroxide into 8-methoxy-1 : 3 : 9-trimethylisoxanthine, which crystal. 
lises in silky needles, m. p. 230° (corr., decomp.), and on hydrolysis 
by means of hydrochloric acid yields 1 : 3 : 9-trimethyluric acid, 
The second synthesis consists in methylating 9-methyl-y-uric acid 
by methyl sulphate. The product is 1 : 3 : 9-trimethyl-p-uric acid, 
m. p. 220° (corr., decomp.), which on treatment with hydrochloric 
acid passes into the uric acid. Pure 1:3: 9-trimethyluric acid 
melts at 347° (corr., decomp.), and crystallises in the rhombic 
system. 

4-Chloro-1 : 3 : 9-irimethyl-A5-isouric acid is obtained by the 
action of chlorine on 1:3: 9-trimethyluric acid as an unstable 
hygroscopic, micro-crystalline substance, m. p. 170° (decomp.), 
which on reduction by hydriodic acid at the ordinary temperature 
yields 1:3: 9-trimethyluric acid, and on digesting with methyl 


alcohol is converted into 5-methory-1 : 3: 9-trimethyl-w-uric acid. 
This may also be prepared by treating 1 : 3: 9-trimethyluric acid 
or 1:3: 9-trimethyl-y-uric acid directly with chlorine in the 


presence of methyl alcohol. It crystallises in elongated prisms, 
m. p. 184° (corr., decomp), and on reduction by hydriodic acid at 
ordinary temperatures yields 1:3: 9-trimethyl-y-urie acid. 5- 
Ethoxy-1 : 3: 9-trimethyl-y-uric acid, six-sided prisms, m. p. 182° 
(corr., decomp.), may be obtained by the same general reactions 
and has similar properties. 

When a solution in aqueous sodium hydroxide of 5-methoxy- 
1:3: 9-trimethyl-y-urie acid is acidified by hydrochloric acid the 
‘ precipitate consists of 4-hydroxy-5-methoxy-1 : 3 : 9-trimethyl-4 : 5- 
dihydrouric acid, which is also obtained when 4-hydroxy-5-methoxy- 
1 : 3-dimethyl-4 : 5-dihydrouric acid is treated with methyl sul- 
phate. It crystallises in four-sided prisms, m. p. 194° (corr., 
decomp.) ; 4-hydroxy-5-ethoxy-1 : 3 : 9-trimethyl-4 : 5-dihydrouric acid, 
prepared by similar means, forms elongated leaflets, m. p. 138° 
(corr.). C. K. 1. 


3:9-Dimethyluric Acid and its Derivatives. HeInRIcH 
Bittz and Hans Krzikatia (Annalen, 1921, 423, 255—281. 
Compare preceding abstract).—3:9-Dimethyluric acid, prepared 
by the action of methyl sulphate on the dipotassium salt of uric 
acid, crystallises in bevelled prisms or spear-shaped leaflets which 
turn yellow at 360° and decompose vigorously at 410—420°. The 
acid is soluble in 300 parts of boiling water, yields with acetic 
anhydride a monoacetyl derivative, m. p. above 300°, and with 
methyl sulphate and sodium hydroxide tetramethyluric acid. 

4 : 5-Dimethoxy-3 : 9-dimethyl-4 : 5-dihydrouric acid, prisms, m. p. 
223° (corr., decomp.), obtained by the action of chlorine at the 
temperature of a freezing mixture on 3: 9-dimethyluric acid in 
the presence of methyl alcohol, is reduced by sodium amalgam to 
3: 9-dimethyluric acid but by hydriodic acid at 100° to 1: 9-di- 
methyluric acid. 1: 9-Dimethyl-y-uric acid, which is obtained 
when hydriodic acid is allowed to react at room temperature, is 
evidently an intermediate product in the conversion of 3 : 9-di- 
methyluric acid into its 1 : 9-isomeride by this means : 
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rar gp ond ee 
lysis FCO C-- —-, CO C la ait 

sid Kie-U-NMe7 CO Lote Notey tine” -” 

acid N H-CO N H—-C-NMes, 09 
wn co Cc H-NH:CO-‘NHMe —» CO C—NH 

acid NMe-CO NMe-C'O 

nbic 04: 5-Diethory-3 : 9-dimethyl-4 : 5-dihydrouric acid, which crystallises 


in prisms, m. p. 238° (corr. decomp.), belonging to the triclinic 
the system, is formed analogously to the dimethoxy-compound and has 
able — similar properties. 

Partial hydrolysis occurs when 4 : 5-dimethoxy-3 : 9-dimethyl- 
ture | 4: 5-dihydrouric acid is boiled with dilute hydrochloric acid. The 
product, 4-hydroxy-5-methoxy-3 : 9-dimethyl-4 : 5-dihydrouric acid, 
cid. | is identical with that obtained by methylation of 4-hydroxy-5- 
cid | methoxy-3-methyl-4 : 5-dihydrouric acid or by ring-closure of 
the | 5-methoxy-1 : 9-dimethyl-y-uric acid. Similar relationships sub- 
ms, f sist between the corresponding ethoxy-compounds. With methyl 
at § alcoholic hydrogen chloride, the decomposition is more profound 
and the syrupy product on treatment with ammonia yields 5-meth- 
ory-3-methylhydantoin-5-carboxylamide, v O-NH-C(OMe)-CO-NH,, 

NMe—CO 

m. p. 208—210° (corr., decomp.). The free dihydroxy-compound 
‘y- [} may, however, be obtained directly from 3 : 9-dimethyluric acid by 
he f chlorination in the presence of water. The immediate product is 
5- — the monohypochlorite, C,H,O;N,Cl, of this glycol, m. p. 175° (corr., 
7 decomp.), this substance undergoing hydrolysis by water at 80°, 
li- 
r 
d 


yielding 4 : 5-dihydroxy-3 : 9-dimcthyl-4 : 5-dihydrouric acid, which 
crystallises in four-sided prisms, m. p. 198—199° (corr., decomp.), and 
undergoes several remarkable decompositions. Thus on reduction 
Ss" — by means of hydriodic acid it is converted into 3-methylhydantoin. 
On dissolving it in aqueous sodium hydroxide and adding con- 
centrated hydrochloric acid, 3-methylcaffolide is precipitated as a 
crystalline material, m. p. 220 (corr., decomp.), which on boiling with 
water is hydrolysed to 5-hydrory-3-methylhydantoin-5-carborylamide : 


CO-NH CO-NH CO-NH 
| —> , ‘*CO-NH,. 

Xmeco7 “0-60 NMeco7 (OH) CONE: 
The latter separates from water in rhombic or six-sided plates, 
with 1H,O, which is evolved at 100°, the anhydrous residue melting 
at 178—180° (corr., decomp.). Finally, either the glycol or its 
hypochlorous ester when warmed with concentrated sulphuric acid 
. yields 1: 3-dimethylspirodihydantoin, m. p. 264—265° (corr., decomp. ). 
, which may be converted into the known tetramethylspirodihydantoin 
by treating its silver salt with methyl iodide. It can also be 
prepared directly from 3 : 9-dimethyluric acid by chlorination in the 
presence of glacial acetic acid. 

Chlorination of 1:9-dimethyl-y-uric acid in the presence of 
glacial acetic acid leads to the formation of 5-chloro-1 : 9-dimethyl- 
v-uric acid, which sinters at 155° and decomposes at 180° (corr.), 
on reduction by means of hydriodic acid, regenerates | : 9- 


=O PO &s 
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dimethyl-y-uric acid, and on treatment with methyl and ethy| 
alcohols is converted into 5-methoxy-1 : 9-dimethyl-y-uric and 
5-ethoxy-1 : 9-dimethyl-y-uric acids respectively. C. K. I. 


The Action of Carbamide and of Substituted Carbamides 
on Alloxan and its Methyl Derivatives. Herrrich Bry 
(Annalen, 1921, 423, 282—295. Compare A., i, 1910, 522, 523. 
1912, 589; 1914, 441, 586, and preceding abstract).—The con. 
densations of alloxan, methylalloxan, and dimethylalloxan with 
carbamide, methylearbamide, and s-dimethylcarbamide, mostly 
already described, are collected together and discussed in some 
detail. 

It is considered that the initial condensation product (whether 
in any particular instance it can be isolated or not) is a glycol, 
and the condensation of methylalloxan with methylcarbamide, now 
described for the first time, is no exception to this rule. It may 
happen that the glycol is unstable under the conditions of its 
formation; if this be so the product isolated may be the caffolide 
formed by its decomposition. Thus under certain conditions the con- 
densation of methylearbamide with methylalloxan yields a mixture 
of 4: 5-dihydroxy-3 : 7-dimethyl-4 : 5-dihydrouric acid and 3:7- 
dimethyleaffolide (‘‘ isoapocaffeine,”’ this vol., i, 612), whilst in other 
circumstances 3 : 7-dimethyleaffolide is the sole crystalline product. 

One of the principal generalisations arrived at from a consideration 
of these examples is that the attachment of a second ring to a 
monomethylated alloxan ring takes place in such a way that of 
the three adjacent carbonyl groups in alloxan that nearest the 
methyl-bearing nitrogen atom remains unaffected. The formation 
of 4: 5-dihydroxy-3 : 7-dimethyl-4 : 5-dihydrouric acid mentioned 
above is an exception to this rule, which, nevertheless, embraces 
a considerable number of examples, and is generally in harmony 
with the course followed by ring-closure of the unsymmetrically 
substituted y-uric acids. 

Alloxan (monohydrate) condenses with thiocarbamide when the 
two substances are warmed together in water. The product, 
which crystallises in four-sided prisms having no very definite 
decomposition temperature, has the empirical composition and 
apparently consists of 4: 5-dihydroxy-4 : 5-dihydro-8-thiouric acid, 
NH-CO-C(OH)-NH~ 
. .K.1. 
O:NH-((OH):NH? mores 

1 :3-Diethylhydantoin. Herrtnricn Biurz and Frirz Max 
(Annalen, 1921, 423, 295—296. Compare preceding abstract).— 
The formation of 1 : 3-dimethylhydantoin by the action of hydriodic 
acid on 4 ; 5-dihydroxy-7 : 9-dimethyl-4 : 5-dihydrouric acid appears 
to point to the existence of a convenient general method of preparing 
alkylated hydantoins since the necessary glycols are easily obtained 
by the condensation of alloxan with the appropriate substituted 
carbamides. As an extension of this reaction, 1 : 3-diethylhydantoin 
has been prepared from the glycol obtained by condensing alloxan 
with s-diethylearbamide. It is noteworthy as being a liquid at 
ordinary temperatures, b. p. 260—261°/754 mm. C. K. I. 
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ethyl 4:3:7: 7-Tetramethyluramil. Hetyricu Brirurz and GER- 
andy xup ZELLNER (Annalen, 1921, 423, 297—300. Compare preceding 
TL abstract)—The methylation, by means of methyl sulphate and 
odium hydroxide, of 7-methyluramil and of 7 : 7-dimethyluramil 
ads to the formation of the same tetramethyluramil, which must 
|Jiterefore have the formula, CO<N isc) > CHNMe,. It erystal- 
ises from absolute ethyl alcohol in bevel-end tablets, m. p. 
930 232° (corr., decomp.), but from water as long, pointed needles 
consisting of the monohydrate, m. p. 225° (corr., decomp.). It is 
practically without acidic properties, but, on the other hand, is 
notably basic, yielding a hydrobromide, a nitrate, and a perchlorate 
lycol, { with the appropriate mineral acids. C. K. I. 


NOWE Derivatives of Alloxanic Acid (5-Hydroxyhydantoin-5- 
may | carboxylic Acid). Hernricu Brmrz and Frirz Max (Annalen, 
ol 1921, 423, 301—317. Compare preceding abstract)—A number 
olide | of derivatives of alloxanic acid have been prepared and their 
con- | decompositions studied. 

me 5-Methoxy-y-uric acid, as well as 4: 5-dimethoxy-4 : 5-dihydro- 
the “fF uric acid, yields methyl 5-methoxyhydantoin-5-carboxylate on 
| € § digesting with methyl alcoholic hydrogen chloride, and the methoxy- 
uct. F ester on treatment with aqueous barium hydroxide at 80° is con- 


o aff verted into alloxanic acid, Sa Aqueous am- 
— monia converts the methoxy-ester into the corresponding amide, 
ion | Which may aiso be prepared directly from 5-methoxy-y-urie acid 
ned | bY evaporation on a water-bath with the same reagent. The 
ces | latter reaction takes place in two stages; 4-hydroxy-5-methoxy- 
ny 4: 5-dihydrouric acid is formed intermediately and can be isolated 
lly by observing due precautions. 5-Methoxyhydantoin-5-carboxyl- 
amide on reduction by means of hydriodic acid yields hydantoin. 
he | 2nd on hydrolysis by boiling aqueous barium hydroxide undergoes 
4, | fission into mesoxalic acid and carbamide; the anhydrous sub- 
te | Stance melts at 180—182° (corr., decomp.), but on crystallising 
from water a monohydrate, m. p. 140—145° (corr.), separates 
d in double pyramids. 5-Methoxyhydantoin-5-carboxymethylamide, 
*— double pyramids or six-sided tablets, m. p. 177—178° (corr.), and 
5-methoryhydantoii -5-carboxyethylamide, flat prisms, m. p. 84—85° 
when monohydrated, m. p. 156° (corr.), when anhydrous, are pre- 
pared from 5-methoxy-y-uric acid by evaporating with aqueous 
methylamine and ethylamine respectively. 
5-Ethoxy-y-uric acid on boiling with water or on evaporating 
with aqueous ammonia at ordinary temperatures yields 4-hydroxy- 
5-ethoxy-4 : 5-dihydrouric acid, rhombic or six-sided tablets, m. p. 
208° (corr., decomp).; this when evaporated on a water-bath with 
aqueous ammonia undergoes fission into 5-ethoryhydantoin-5- 
carboxylamide, which may be also prepared directly from 5-ethoxy- 
y-uric acid by evaporation with aqueous ammonia on a water-bath ; 
it crystallises in needles, m. p. 225° (corr., decomp.). Both 5- 
ethoxy-4-hydroxy-4 : 5-dihydrouric acid and 5-ethoxyhydantoin-5- 
carboxy lamide are reduced by hydriodic acid to hydantoin. 


a — ee © ae 
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5-Methoxy-1-methylhydantoin-5-carboxylamide, conveniently pre. 
pared from 5-methoxy-1 : 3 : 7-trimethyl-y-uric acid by evaporation 
with ammonia, on reduction with hydriodic acid gives 1-methy). 
hydantoin, and, on oxidation with dichromate and sulphuric acid, 
CO-N) 

methylparabanic acid, atom 5-Methoxy-1 : 3-dimethyl. 
hydantoin-5-carboxylamide crystallises in six-sided tablets, m. p. 201° 
(corr.), and is obtained by directly methylating 5-methoxy.-|. 
methylhydantoin-5-carboxylamide by means of diazomethane; on 
reduction by hydriodic acid it yields 1 : 3-dimethylhydantoin, 
5-Methoxy-1-methylhydantoin-5-carboxymethylamide, six-sided tablets 
(from alcohol), which sinter at 185° and melt at 190° (corr., decomp.), 
and 5-methoxy-1-methylhydantoin-5-carboxyethylamide, prisms, which 
sinter at 136° and melt at 139° (corr., decomp.), are obtained by 
evaporating 5-methoxy-1 : 3 : 7-trimethyluric acid on a water-bath 
with an aqueous solution of the appropriate primary amine. 

The paper opens with a summary of the literature relating to 
derivatives of alloxanic acid. C. K. I. 


Preparation of Hydantoins. Cxemiscue FABRIK VON FRIEDR. 
Heypen (D.R.-P. 335993; from Chem. Zenir., 1921, iv, 126— 
127. Compare A., 1919, i, 351, 417)—Ammonia or mono. 
alkylamines are allowed to react with urethanoarylalkylacetic 
esters of the general formula CO,R*-NH-CR”’R’’-CO,R’. Methyl 
a-amino-«-phenylpropionate by reaction with methyl chloroformate 
and sodium carbonate solution gives methyl «-urethano-«-phenyl- 
propionate, CO,Me-NH-CMePh-CO,Me, colourless crystals, m. p. 45°. 
This when heated for eight to ten hours with alcoholic ammonia 
gives after removal of alcohol and ammonia, dissolving the residue 
in dilute sodium hydroxide solution, and acidifying, 5-phenyl-5- 

. methylhydantoin (I), colourless needles, m. p. 193°. 


CO-NH CO-NEt 
I. i Il. ‘EtP 
(I.) CMePh< rd 0 (Il.) CEtE ba. és 0 

In a similar manner from ethyl urethano-«-phenylbutyrate, 
CO,Et-NH-CEtPh-CO,Et, a thick oil, b. p. 186—188°/21 mm., 
and alcoholic ammonia, 5-phenyl-5-ethylhydantoin, is obtained, as 
colourless spikes, m. p. 197°. By heating the urethano-«-pheny]l- 
butyric ester with 35°, monoethylamine solution for ten hours, 
5-phenyl-3 : 5-diethylhydantoin (11) is obtained, fine needies, m. p. 
88’. By the action of ammonium cyanide on acetopiperone 
and hydrolysis, «-amino-«-piperonylpropionic acid is obtained 
which gives with methyl alcohol and hydrochloric acid the 
methyl ester, a colourless oil, b. p. 193—194°/20 mm., from which 
by means of methyl chloroformate and sodium carbonate solution 
methyl «-urethano-«-piperonylpropionate is obtained as colourless 
crystals, m. p. 78—80°. The latter by heating with alcoholic 
ammonia gives 5-piperonyl-5-methylhydantoin, colourless leaflets, 
m. p. 192—193°. By heating ethyl «-urethano-«-p-chlorophenyl- 
butyrate, a thick oil crystallising after a time in the cold with 
alcoholic ammonia, 5-p-chlorophenyl-5-ethylhydantoin is obtained, 
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colourless needles, m. p. 212°. p-Chlorpropiophenone when heated 


‘| with ammonium cyanide gives «-amino-«-chlorophenylbutyroniirile, 


which by hydrolysis with hydrochloric acid gives «-amino-«-chloro- 


‘I phenylbutyric acid. The ethyl ester of the latter gives the corre- 


sponding urethane by reaction with ethyl chloroformate in_the 


| presence of potassium carbonate. G. W. R. 


Preparation of Hydantoins. CHEMISCHE FABRIK VON FRIEDR. 
HeypDEN (D.R.-P. 335994; from Chem. Zenir., 1921, iv, 126. 
Compare A., 1919, i, 351, 417).—Alternatively to earlier methods 
of preparing hydantoins, arylalkylmalononitriles are treated with 
hypohalogenites. For example, phenylethylmalononitrile, b. p. 
130—133°/10 mm., prepared from phenylethylcyanoacetamide by 
distillation in a vacuum with phosphorus pentachloride, gives on 
treatment with potassium hypobromite solution and subsequent 
warming phenylethylhydantoin. By alkylation of phenyleyano- 
acetamide, phenylisopropylcyanoacetamide, m. p. 127°, is obtained ; 
this gives by distillation with phosphorus pentachloride, pheny/- 
isopropylmaloxonitrile, b. p. 143°/13 mm. From the latter phenyl- 
isopropylhydantoin is prepared, m. p. 210—212°. Phenylbenzyl- 
malononitrile, b. p. 194°/11 mm., m. p. 97°, gives similarly phenyl- 
benzylhydantoin, m. p. 209—210°. Phenylbenzylmalononitrile is 
obtained from phenylbenzylacetamide, m. p. 135°. G. W. R. 


Tervalent Carbon as Chromophore in the Halochromism 
of the Alloxantins and Analogous Substances. A. Hantzscu 
(Ber., 1921, 54, [B], 1267—1279)—The most remarkable property 
of alloxantin and of the allied substances, isatide and hydrindantin, 
is the ability to form violet barium salts. The composition of these 
has not been fully elucidated previously, and it has been frequently 
suggested (compare Ruhemann, T., 1911, 99, 792, 1306) that they 
are derived from the products of decomposition of these substances. 
It is now shown, however, that they are really salts of alloxantin, 
etc., and, under suitable conditions of decomposition, re-form the 
parent substance. Their constitution naturally depends on that 
of the parent substances, which has been the subject of much 
discussion; an exhaustive review of the literature, considered in 
conjunction with measurements of the absorption spectra, leads 
the author to prefer the original ee formule containing 

.  —CO-C(OH):CO- ___, -CO-C(OH)-C,H,- 
the groupings -C0-((OH)*CO- OF 4 0-((OH)-C, H,~ and to regard 
these as established when satisfactory explanations can be advanced 
of the ready rupture of the single 
M .M carbon bond and the chemical changes 
O i’ during = halochromism. The latter 
' cc is not sufficiently accounted for by the 
lta ihe — ‘CO- annexed pucewnors| I and II, suditedele 
-CO-C-CO- -CO-C-CO- since Behrend has shown that benzoyl- 
+1 + alloxantin yields a colourless barium 
Q \9 salt. The only possible explanation lies 
M ‘M: in the assumption of the formation of 
(L.) (II.) tervalent carbon as an integral com- 


i. 620 ABSTRACTS OF CHEMICAL PAPERS. 


ponent of the chromophoric complex of the violet salts, which thus 
receive the formula 
wW7NR:CON ,, CON pn. nm CeHine, 
CO<yR-cO>e OM CoH Ego OM NH<¢§-2>C OM 
in the three series. They are thus analogous to Schlenk’s metallic 
ketyls. Unfortunately, the unstable nature of the compounds 
excludes the possibility of the direct measurement of their molecular 
weight in solution. A difficulty in accepting this interpretation is 
caused by Ruhemann’s observation that hydrindantin dissolves in 
sodium carbonate with the initial formation of red salts; that the 
formation of coloured salts from this substance is in reality due to 
the formation of tervalent carbon is supported by the fact that 
its solution in pyridine becomes bluish-red when heated to boiling 
but returns to yellow when cooled. Further, the production of 
red solutions is not a unique property of aqueous sodium carbonate, 
but is shown by. alkali hydroxide solution when sufficiently 
dilute, the blue solutions becoming first violet and subsequently 
red. 
[With J. Rerincer and Ferrx Krimer.}—The barium salt of 
alloxantin, C,H,O,N,Ba,, is prepared as a dark-violet, amorphous 
precipitate when an aqueous solution of alloxantin is treated rapidly 
with an excess of barium hydroxide solution; it is readily decom- 
posed by water. The violet alkali salts are similarly prepared 
from alloxantin and alkali alkoxide in absolute alcoholic solution; 
the potassium and rubidium compounds are hygroscopic and decom- 
pose rapidly. The sodiwm salt, CSH,O0,N,Na,, was analysed. The 
symmetrical and unsymmetrical dimethylalloxantins give analogous 
amorphous barium salts, C,)H,O,N,Ba,, whilst barium tetramethyl- 
alloxantin, C,,.H,,0,N,Ba, is isolated in the homogeneous condition 
when very finely divided tetramethylalloxantin is shaken with an 
excess of aqueous barium hydroxide solution for several hours in 
the absence of carbon dioxide and oxygen. All these salts re-form 
the parent alloxantin when added in the freshly-prepared condition 
to moderately concentrated hydrochloric acid. H. W 


Action of Cyanogen Haloids on Phenylhydrazine. V. 
Melamine Derivatives. G. Prnuizzart (Gazzetta, 1921, 51, 
i, 89—107. Compare A., 1919, i, 134, 201; this vol., i, 363, 403).— 
With aqueous ammonia (1 mol.) «8-dicyano-o-phenyleneguanidine 
unites forming a basic compound, similar compounds being obtained 
with aniline and hydrazine. The properties of these compounds 
indicate that they are derivatives of melamine, but, since the 
phenylene group remains linked by one valency to a nitrogen atom 
of the nucleus, it is evident that they correspond, not with the 
normal form of melamine, but either with the iminic, or with a 

‘ f , bable is th N——C-NH-—C¢.NH 
mixed form ; most probable is the structure Hy N-C(NH)‘NR 


Melamine itself, when boiled with an acid or base, undergoes gradual 
hydrolysis to ammeline, melanuric acid, and cyanuric acid, and 
when boiled with hydrochloric acid, these substituted melamines 
yield the corresponding ammelines, which retain the iso-structure 
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ba-k-ooke - Such ammelines are highly resistant to the 
action of even concentrated hydrochloric acid, although prolonged 
boiling with the acid results in complete demolition of the ring, 
with formation of o-phenyleneguanidine, carbon dioxide, ammonia, 
and amine; possibly, although it was not separated, the corre- 

nding melanuric acid is formed as an intermediate product. 
With alkali hydroxide the ammelines react more readily, the ring 
being ruptured, with loss of carbon dioxide and formation of a 
diguanide; thus, o-phenyleneisoammeline gives o-phenylenedi- 
guanide, which, by further action of potassium hydroxide, yields 
o-phenylene-8-guanylearbamide, this in its turn being hydrolysed 
to o-phenyleneguanidine in presence of mineral acid or alkali. 
The o-phenylene--guanylcarbamide thus obtained is identical with 
that previously prepared by the action of hydrochloric acid on 
3-eyano-o-phenyleneguanidine (A., 1919, i, 134) and since its con- 
stitution follows from the known constitution of o-phenylenedi- 
guanide, the position of the carbonyl group in o-phenyleneiso- 
ammeline is established. If, indeed, the carbonyl occupied the 
only other possible position, rupture of the ring at that point would 
result in the formation of an o-phenylenediguanide corresponding 
with the o-phenylene-«-guanylearbamide obtained in another way 
(A., 1919, i, 201). 

The o-phenylenediguanide now obtained from o-phenyleneiso- 
melamine was prepared by Ziegelbauer (A., 1897, i, 142) by the 
direct interaction of o-phenylenediamine and dicyanodiamide, this 
author attributing to it the symmetrical structure 

NH-C(NH) 
CoH y-c(wH)> NE. 
The author’s results show that this compound can have only the 
asymmetric constitution given, so that its direct formation from 
o-phenylenediamine and dicyanodiamide must take place accord- 
ing to the scheme: C,H,(NH,),+CN*NH-C(NH,).NH=NH,+ 


OH, <yp > CO NH-C(NH,):NH. 

The phenyl-o-phenylenediguanide obtained in a similar manner 
from phenylphenylenemelamine by way of phenylphenylenetso- 
ammeline, does not give the corresponding guanylearbamide when 
boiled with acid or alkali, but undergoes more profound hydro- 
lysis with formation of phenyleneguanidine, ammonia, aniline, 


and carbon dioxide: CH,<yj)>C-NH-C(NH)-NHPh+2H,0= 


CgHy<y hy >C-NH, +00, +-NH,-++NH,Ph ; the phenyl-o-phenylene- 
guanylearbamide may, however, be obtained by the action of 
nitrous acid on the phenylphenylenediguanide. 

With hydrazine, compounds are obtained which correspond 
with those given by ammonia and aniline; they retain the group 
-N-NH,, since they yield condensation products with aldehydes. 

Phenylenei lami N=—C-NH—-C.NH ‘ 
o-Phenyleneisomelamine, CHyN-C(NH)-NH ° forms a white, 
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crystalline powder, does not melt at 300°, and exhibits basic 
properties. 

o-Phenyleneisoammeline, C,H,ON;, forms white, crystalline crusts, 
does not melt at 300°, and exhibits both acid and basic properties; 
its hydrochloride is crystalline, but the potassium salt is colloidal 
and separates in gelatinous form. 

o-Phenylenediguanide, C,H,N,, forms lustrous, nacreous lamina, 
and decomposes at 245°; the nitrate (HNO, ), m. p. 216° 
(decomp. ) ; platinichloride, (CsH,N;).,H,PtCl,; and _picrate 
(+C,H,0,N;), lustrous, yellow needles, m. p. 269—270°, were 
prepared. 

N=—C: —-C NH 

Phenyl-o-phenyleneisomelamine, } C,H, N baer — +-H,0, forms 
slender, white, lustrous needles, m. p. 241° (decomp.), and gives a 
platinichloride, (C,,;H,.N,),H. PtCl,. 

Phenyl-o _phenyleneisoammeline, ( Cys H,,ON crystallises in slender, 
colourless needles (-+-C,H,O), m. p. 292° (decomp. ), and exhibits 
solely basic properties. Its hydrochloride and nitrate, m. p. 225° 
(decomp.), and the picrate were prepared. 

Phenyl-o-phenylenediguanide, C,,H,,N;, crystallises in rounded 
masses of slender, white needles, m. p. 178°; the nitrate, m. p. 
173—174° (decomp.) and platinichloride, C,4H,3N;,H,PtCl,, were 
prepared. 


Phenyl-o-phenyleneguanylearbamide, CH, <j) >C'NH-CO-NHPh, 


forms crusts of minute crystals and at 250° does not melt but loses 
aniline with probable formation of a substituted biuret; its hydro- 
chloride crystallises in lustrous, pale yellow needles, m. p. 193° 
(decomp.). 
N=-¢- mm *, 

o-Phenyleneaminoisomelamine, OH, Ne ceed ‘: on , crystallises 
in long, slender, colourless needles, decomposes at 283°, “and exhibits 
marked basic properties. 

o-Phenyleneaminoisoammeline, C,H gON,, forms microscopic, 
white needles, m. p. 303°. Its h hm ochloride erystallises in white 
needles, which become opaque at about 150°, m. p. 289°; with 


benzaldehyde it yields benz ylidenephenyleneaminoisoammeline, 


N= =¢: *NH-C°:NH 
d oH, Ne -CO- $n which forms a felted mass of slender 


needles, does not melt at 300°, yields benzaldehyde when boiled 
with dilute acid, and gives a hydrochloride with no definite melting 
point. 

o-Phenyleneaminodiguanide, CzH,)N,, forms almost colourless 
crystals, m.p. 195—197° (decomp.), has an alkaline reaction 
towards litmus and yields a pink compound with a cobalt salt 
and potassium hydroxide. T. H. P. 


Partial Reduction of Nitroazoxybenzenes by means of 
Hydrogen and Platinum. G. Cusmano and L. Detta Nave 
(Gazzetta, 1921, 51,i1,65—70. Compare A., 1920, i, 298, 886).—When 


basic 


rusts, 
rties; 
oidal 
Line, 
216° 
crate 
were 


rms 
es a 
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an ethereal solution of o-nitroazoxybenzene (1 mol.), containing 
platinum-black in suspension, is shaken at the ordinary tem- 
rature in an atmosphere of hydrogen (2 mols.), o-hydroxyl- 
aminoazoxybenzene, 0-aminoazoxybenzene, 0-nitroazobenzene, 
phenylenediamine, and aniline are formed, whilst with 3 mols. of 
hydrogen, 0-aminoazoxybenzene, aznitrosobenzene [ ? ], aniline, and 
o-phenylenediamine are obtained. Thus, the reduction follows 
two directions: either the nitro-group is converted first into a 
hydroxylamino- and then into an amino-group, the azoxy-group 
remaining intact, or the azoxy-group is attacked. 
o-Hydroxylaminoazoxybenzene, OH-NH-C,H,°N:NPhO, crystallises 
in pale yellow prisms, m. p. 118°, and becomes covered with a 
red patina when exposed to light. In ethereal solution it is 
oxidised by freshly-prepared, yellow mercuric oxide to o-nitroso- 
azoxybenzene, whilst catalytic reduction converts it principally 
into o-aminoazoxybenzene, o-phenylenediamine also being formed. 
With phenylcarbimide it gives the compound C,gH,,03;N,, which 
forms pale yellow, flattened crystals, m. p. 140° (decomp.). 
H. P. 


Physico-chemical Investigations on MHydroxyazo-com- 
ds. II. E. Puxreppu and M. Gennari (Gazzetta, 1921, 
51, i, 256—261).—Further measurements of the conductivities of 
the sodium and potassium salts of hydroxyazo-compounds have 
been made (compare this vol., i, 366). The purity of the products 
examined is naturally of great importance, and the most satis- 
factory method of purification consists in dissolving the hydroxy- 
azo-compound in ammonia solution and reprecipitating it by means 
of a current of carbon dioxide. The exact neutralisation of a 
hydroxyazo-compound by alkali hydroxide is important, not only 
as a means of determining its purity and for the study of the 
electrical conductivity of its salts, but also since it constitutes a 
safe criterion for distinguishing between para- and ortho-hydroxy- 
azo-compounds: the former dissolve exactly or almost so in the 
calculated proportion of alkali hydroxide, whereas the latter 
dissolve neither in the calculated proportion nor in a considerable 
excess. 

The conductivities of solutions of sodium and potassium salts of 
p-hydroxyazobenzene, benzeneazo-o-cresol, and o-tolueneazophenol 
have been measured at 25°. The results differ from those described 
by Farmer and Hantzsch (A., 1900, i, 122) and show that all the 
solutions were hydrolysed, although in somewhat varying degree; 
further, the extent of the hydrolysis does not always increase 
regularly with the dilution, a definite value of the latter correspond- 
ing with a maximal hydrolytic decomposition. The values of 
Asoo4-g2 for the sodium salts of p-hydroxyazobenzene, benzeneazo- 
o-cresol, and o-tolueneazophenol at 25° are 16-57, 16-97, and 20-27 
respectively. The hydrolysis increases with lapse of time owing 
to the disturbance of the system caused by the separation of the 


free hydroxyazo-compound, which is only slightly soluble in water. 
T. H. P. 
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Oxidation of p-Acetylaminoazobenzene. M. Passzrmf; 


(Gazzetta, 1921, 51, i, 229—232. Compare this vol., i, 197).—i 
has been shown by Valori (A., 1915, i, 467) that oxidation of 
p-aminoazobenzene in acetic acid solution by means of hydrogen 
peroxide yields first trisazobenzene, then the compound 
NPh:N-C,H,NO°N-C,H,N°N Ph, 

and finally azoxylbisazoxybenzene. It is now found that the 
acetyl group of p-acetylaminoazobenzene protects the amino. 
group from the oxidising action of peracetic acid, the products 
formed being the two isomeric p-acetylaminoazoxybenzenes ; this 
result confirms Angeli’s view of the structure of azoxy-compounds 
(A., 1913, i, 658). Hydrolysis of the mixed p-acetylaminoazoxy. 
benzenes and re-acetylation of the separated amino-compounds 
shows that the p-aminoazoxybenzenes with m. p. 114° and 134—136° 
respectively give p-acetylaminoazoxybenzenes with m. p. 142— 


143° and 166° respectively. When the two amino-compounds arf: 


treated with peracetic acid, the former yields Angeli’s azoxy. 
bisazoxybenzene, m. p. 230° (loc. cit.), and the latter the isomeric 
azoxybisazoxybenzene, O'N Ph:N-C,H,NO‘N-C,H,N-NPh:O, m. p. 
223°. Thus the structures of the acetyl- and amino-derivatives 
from which are derived these polyazoxy-compounds are established. 

p-Acetylaminoazobenzene, when crystallised from alcohol, has 
the constant m. p. 157°, although m. p. 146° is usually attributed 
to this compound. 

p-Acetylaminoazoxybenzene, ONPh:N-C,H,-NHAc, forms crystals, 
m. p. 166°, with slight softening at 160°. The corresponding 
p-aminoazoxybenzene, OLNPh:N-C,H,NH,, crystallises in pale 
yellow needles, m. p. 134—-136°, and the corresponding azozy- 
bisazoxybenzene (see above), copper-red scales, m. p. 223°. 

The isomeric p-acetylaminoazoxrybenzene, OSNPh°N-C,H,NHAc 
[? NPh:NO-C,H,NHAc], forms colourless crystals, m. p. 142— 
143°. The corresponding p-aminoazoxybenzene, O.NPh:N-C,H,-NH, 
[ ? NPh:NO-C,H,°NH,], forms lustrous, yellow plates, m. y ag 


Diazo-derivatives of 4’-Amino-1-phenyl-5-methylbenzothi- 
azole (Dehydrothio-p-toluidine). Gimpert T. More@an and 
Dorotuy Wesster (T., 1921, 119, 1070—1077). 


Condensation of 2:4:6-Trinitrophenylhydrazine with 
Quinones. W. Borscum (Ber., 1921, 54, [|B], 1287—1290).— 
It has been shown previously (A., 1908, i, 66) that the quinones 
of the benzene series react with 2-nitro- or 2 : 4-dinitro-phenyl- 
hydrazines with the formation of hydroxyazo-compounds, but the 
method could not then be applied to 2 : 4: 6-trinitrophenylhydr- 
azine. This has now been accomplished, the reason of the previous 
failure appearing to lie in the unexpected instability of the pro- 
ducts in alkaline solution. 

2:4: 6-Trinitro-4’-hydroxyazobenzene, C,H,(NO,)3*N-N°C,H,:OH, 
dark red, lustrous needles, m. p. 194—195°, is prepared by the 
action of 2:4: 6-trinitrophenylhydrazine on p-benzoquinone at 
the atmospheric temperature and in aqueous alcoholic solution 
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in the presence of concentrated hydrochloric acid ; the corresponding 
benzoyl compound crystallises in long, orange-red needles, m. p. 191°. 
2:4: 6-Trinitro-4’ -hydroxy-3’-methylazobenzene forms  garnet-red 
platelets (-+-H,O), m. p. 196°. Thymoquinone reacts more slowly 
with the hydrazine derivatives and the solution on spontaneous 
evaporation leaves the substance, C.,H,,0,N j9Cl, orange-red leaflets, 
m. p. 142—144°, which when recrystallised from dilute acetic acid 
gives 2:4: 6-trinitro-4’-hydroxy-2’-methyl-5’ -isopropylazobenzene, 
yellowish-red leaflets, m. p. 162—163°. 4-2’: 4’ : 6’-T'rinitrobenzene- 
azo-a-naphthol forms dark red crystals, m. p. 249° (decomp.), 
whilst 2 : 2’: 4’ : 6’-trinitrobenzeneazo-«-naphthol crystallises in brown 
needles, m. p. 230° (decomp.). p-Benzoquinoneoxime gradually 
yields a compound of p-benzoquinoneoximepicrylhydrazone with 
picrylhydrazine, decomp. 165—166°, which is converted by boiling 
glacial acetic acid into bis-[trinitrobenzeneazo |-azoxybenzene, decomp. 
321°. H. W 
Comparative Investigation of the Corresponding Proteins 
of Cow and Ox Serum, Cow’s Colostrum, and Cow’s Milk 
by the Method of Protein Racemisation. Hrrsert ERNEST 
WoopMAn (Biochem. J., 1921, 15, 187—201).—The method of 
Dakin (A., 1913, i, 208, 1249; compare also Dudley and Woodman, 
A., 1915, i, 468; 1918, i, 178) has been simplified; the course of 
racemisation under perfectly definite conditions is expressed by a 
“racemisation curve,” and in this way evidence for the identity 
of euglobulin and pseudo-globulin, whether from serum or colostrum, 
has been brought forward. The identity of the globulins of cow 
and ox serum and of colostrum has been confirmed and the albumin 
of milk and of colostrum are also regarded as identical. Lact- 
albumin and serum-albumin differ, however. Globulin is a definite 
chemical individual, the composition of which is unaffected by its 
mode of preparation (compare also Crowther and Raistrick, A., 
1916, i, 864). G. B. 


Viscosity of Casein Solutions. Harrer F. Zouier (J. gen. 
Physiol., 1921, 3, 635—651).—There is a maximum viscosity at 
Py, 9:1—9-25 in 8—10% solutions containing 98x10 gram- 
equivalents of base for 1 gram of casein. With borax, the maximum 
is at Py 8-15—8-2; probably casein, like mannitol, increases the 
dissociation of boric acid. ‘The decrease of viscosity at P, 10— 
10-5 and upwards is due to a hydrolysis; the major cleavage 
product contains no phosphorus or sulphur and less nitrogen than 
casein. G. B. 


Hemocyanin. C. Dufir& and A. ScHneIpER (Compl. rend. 
soc. biol., 1920, 83, 1505—1507; from Physiol. Abstr., 1921, 6, 
239).—The investigations were made on the blood of crayfish, 
crab, and cuttle-fish. As in the case of the snail and lobster, 
complete reduction occurs on aeration with an indifferent gas, 
also by exhaustion and heating. A green compound was formed 
with nitric oxide and snail hemocyanin, but not with lobster 
hemocyanin. In the crayfish, the compound is formed in small 
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quantities by long passage of the gas. Larger quantities are 
formed in the cuttle-fish. Preparations from snail hemocyanin 
gradually assume a yellow colour (compare A., 1920, i, 338). 

E. §. 


Hemocyanin. V. Absorption Spectrum of Oxyhzemo- 
cyanin in the Ultra-violet. Cu. Du&ré (J. Physiol. Path. gén., 
1920, 18, 1081—-1093; from Chem. Zentr., 1921, i, 1000. Compare 
this vol., i, 366)—- Hzmocyanin was crystallised from the blood 
of various crustacea and similar organisms. The absorption 
spectrum of oxyhemocyanin showed three lines, namely, A 278 
and 346 in the ultra-violet, the first due to the albumin group of 
hemocyanin and the second to a prosthetic copper or pyrrole group, 
and A 570 in the visible portion, probably due to copper. The 
middle line is characteristic. G. W. R. 


Some New Observations in the Study of Bilirubin. W. 
Kuster (Zeitsch. angew. Chem., 1921, 34, 246—247).—Bilirubin is 
very conveniently purified through its crystalline ammonium salt, 
by leading dry ammonia into a suspension of the crude material in 
boiling methyl alcohol until solution is effected. The filtered 
solution is evaporated to a small bulk in a stream of hydrogen, and 
any bilirubin which has separated owing to dissociation is brought 
into solution again by leading in a further quantity of ammonia. 
On cooling, the ammonium compound is deposited in crystalline 
form, and by dissolving in fifteen times its weight of warm pyridine 
and cooling, bilirubin crystallises out in a pure condition. In spite 
of the similarity and close relationship between bilirubin and the 
porphyrins, they differ in their behaviour towards hydrogen bromide 
and hydrogen iodide in acetic acid solution, bilirubin not giving 
any basic substance, that is any substance corresponding with 
hematoporphyrin, when the reaction product is poured into 
water. On the contrary, 3 mols. of hydrogen bromide react, and 
two bromine atoms only are displaced by the action of water. 
Hydrolysis with methyl alcohol, however, results in the elimination 
of 2HBr, whilst the third remains unattacked, and can only be 
removed by alkali hydroxide. Further, whilst mesoporphyrin in 
hydrochloric—acetic acid solution is converted by hydrogen peroxide 
into tetrachloromesoporphyrin, bilirubin is under the same con- 
ditions degraded to a dibasic acid termed hexachlororubilinic acid, 
C,gH90,N,Cl,, m. p. 160°. Bilirubin can therefore be attacked 
in two directions : by reduction, when an acidic nucleus remains 
connected by a CH,-group with a basic nucleus, and by oxidation, 
when two acidic nuclei remain in the reaction product and the 
basic nucleus is destroyed. G. F. M. 


Melanins. ANGELO ANGELI and Antonio Pieroni (Alti R. 
Accad. Lincei, 1921, [v], 30, i, 241—245).—The authors criticise 
adversely certain of the results and conclusions of Salkowski (A., 
1920, i, 572). For instance, although melanin may be destroyed 
completely by boiling alkaline permanganate solution, with cold 
2% permanganate solution containing a few drops of potassium 
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hydroxide solution it gives, besides oxalic acid, an acid of the 
[pyrrole or indole series. Further, hypomelanin and sepia-black 
‘anin§ wre readily oxidised in the hot by 30% hydrogen peroxide solution 
diluted with acetic acid giving, on evaporation, a syrupy residue 
which, when heated either alone or in presence of potassium 
mo-§ hydroxide, gives the pine splinter reaction. 
gén.,§ Salkowski’s observation that the melanins yield pyrrole when 
pare§ fused with potassium hydroxide, the analogies existing between 
lood§ melanins and pyrrole-blacks, the property exhibited by pyrrole 
‘tion § of furnishing black or brown products when treated either with 
27g ordinary oxidising agents or with oxydases in vitro or in living 
p of f tissue, the fact (compare Saccardi, A., 1920, i, 790) that injections 
oup, | of pyrrole determine in animals, either a melanuria with characters 
,f similar to those noted by Eppinger in patients suffering from 
R. | melanosarcoma or, if following injection of melanin, the formation 
of melanotic tumours, render it probable that the colour in all 
W. I these cases is largely due to the one fundamental substance, 
in Is § pyrrole. T. H. P. 


ilinf’ The Donnan Equilibrium and the Physical Properties of 
ered § Proteins. I. Membrane Potential. II. Osmotic Pressure. 
and § Jacques Loxs (J. Gen. Physiol., 1921, 3, 667—690, 691—714).— 
ight # Continuing his previous work (this vol., i, 368) the author has 
nla. f measured the potential difference (P.D.) which exists at equi- 
line | librium between a gelatin chloride solution in a collodion bag and 
line an outside aqueous solution, and shows in several cases that the 
pite § effect of a neutral salt or of a change of the hydrogen-ion concen- 
the f tration is very similar to the effect on the osmotic pressure, and 
lide | jikewise similar to the effect on the swelling or on the viscosity of 
Ing fthe gelatin chloride. The valency of the anion with which the 
vith J gelatin is in combination also affects these properties similarly, 
nto J and all these variations like the variation of the P.D. may be due 
and to the Donnan effect, which is manifested when a colloid is in 
ter. | olution on one side of a membrane permeable to an acid or base 
100 J (also present) with which the colloid can form a salt. There results 
be Jan unequal distribution of the non-colloid ions on the two sides of 
_12 [the membrane (A., 1911, ii, 848). 
ide | The P.D. may be calculated by Nernst’s formula from the value 
on- fof P,, inside minus P,, outside or from the (equal) expression P,, 
id, Foutside minus P. inside, and the agreement with experiment 
ced thus verifies Procter’s expression (T., 1914, 105, 313; 1916, 109, 
ms 9307) for the Donnan Equilibrium. 
om, | The P.D. between solid gelatin and a surrounding aqueous 
the Fneutral-salt solution varies similarly to its degree of swelling, 
and can be calculated satisfactorily from the value of Py, inside 
R, quinus P, outside. 

Assuming Donnan’s theory of membrane equilibrium and Procter’s 
_ Jequation, x°=y(y+z), the osmotic pressure of gelatin salts can be 
ed |calculated, neglecting that part due to the gelatin ions and mole- 
cules themselves, and with a varying Py, the theoretical curves 
agree qualitatively and to some extent quantitatively with the 
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experimental—the discrepancies are probably due to the factors 
omitted in the simplified theory. W. O. K. 


" Enzymes. VI. Protective Action of Starch and other 
Substances on Ptyalin in Acid Media. D. Maxsrrini (Ati 
R. Accad. Lincei, 1921, [v], 30, i, 315—318. Compare this jvol., 
i, 281).—The author has made experiments with a number of 
other substances to ascertain if any of them shares with starch 
the property of protecting saliva from the destructive action of 
hydrochloric acid. Three classes of substances are distinguished ; 
(1) Egg-albumin dissolved in physiological salt solution and ox. 
blood fibrin which exhibit no such property. (2) Sweet almond oil, 
mutton fat, and egg-albumin dissolved in water, which cause the 
enzymic activity to be far less marked than with 5% starch paste, 
(3) Animal charcoal which exerts a protective action greatly 
exceeding that of starch. The action is probably due to simple 
adsorption of the enzyme. a. ae 


Sensitiveness of Saccharase towards Ultra-violet Light and 
towards Oxidising Agents. OLor Svanperea (Arkiv Kem. 
Min. Geol., 1921, 8, No. 6, 1—17).—The author’s experiments 
show that a saccharase solution with a low proportion of dry matter 
is more sensitive to the radiation from a mercury lamp than is one 
with a — dry matter content, and that the destruction of the 
enzyme this means may be prevented by passing hydrogen 
through A solution while the ultra-violet light is acting on it. 
From these results the conclusion is drawn that this action of 
ultra-violet light is mostly a secondary photochemical effect. 
Agulhon’s supposition (A., 1912, i, 61) that the destruction of 
saccharase in ultra-violet light is to be explained by the formation 
of hydrogen peroxide is not justified, since the enzyme is highly 
insensitive towards the peroxide; it is, however, far more sensitive 
towards ozone, but not sufficiently so to furnish a quantitative 
explanation of the effect of ultra-violet light. 

‘ These oxidising agents exert a far greater effect on amylase 
solutions and the sensitiveness of this enzyme towards ozone is 


capable of explaining its destruction by ultra-violet light. 
T. H. P. 


Synthesising Action of «-Methyl-d-mannosidase. H. H#ris- 
SEY (Compt. rend., 1921, 172, 1536—1539. Compare this vol., 
i, 306).—Using lucerne seeds dried and powdered as a source of 
«-d-mannosidase, it has been found possible to synthesise «-methyl- 
d-mannoside from a solution of mannose in 10% aqueous methyl 
alcohol, but the mannoside was not obtained in quantity sufficient 
to characterise it other than microscopically. W. 


Electrical Conductivity of Arsinic Acids. Correction. F. 
Ficuter (Ber., 1921, 54, |B], 1280).—The conductivities of pheny!- 
arsinic, p- -aminophenylarsinic, and o-nitrophenylarsinic acids have 
been measured by Fichter and Elkind (A., 1916, i, 444) but the 
results, as far as arsanilic acid is concerned, are not in harmony 
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with the observations of Lorenz and Schmidt (A., 1920, ii, 465). 
Revision has disclosed an error in the experiments; the revised 


figures are now given. H. W. 
Derivatives of Sulphur in Commercial Salvarsan. I. 
Harotp Kine (T., 1921, 119, 1107—1120). 


Action of Mercuric Chloride on Salvarsan and Neosalvarsan. 
4. Bryz and H. BaveEr (Zeitsch. angew. Chem., 1921, 34, 261— 
963).—Salvarsan and mercuric chloride form in alcoholic solution 
an orange-red additive product, but in an aqueous medium this 
rapidly becomes greenish-black owing to decomposition, which 
results in the formation of colloidal mercury on the one hand, and 
oxidation of salvarsan to 3-amino-4-hydroxyphenylarsine oxide, 
0OH-C,H,(NH,)-AsO, on the other. The latter substance was 
identified by passing hydrogen chloride into the solution, when 
colourless needles of 3-amino-4-hydroxyphenylarsine dichloride 
hydrochloride were deposited, m. p. 200° (not sharp). The oxida- 
tion does not appear to proceed further unless an excess of mercuric 
chloride is present, in which case the final products are o-amino- 
phenol, mercurous chloride, and arsenious acid. The reaction 
between mercuric chloride and neosalvarsan is more complicated, 
and of the various possible reactions that which preponderates 
depends on the relative proportions of the two reagents. Unless 
mercuric chloride is actually in excess at least six products are 
formed in greater or lesser amount, according to the conditions, 
namely : colloidal mercury and neosalvarsanic acid, 

OH-C,H;(NH,)-As:As’C,H,(OH)-NH-CH,’SO,H, 

which also remains in colloidal or semi-colloidal solution. These 
two substances are always formed, and consequently are usually 
predominating products, and then in addition the following sub- 
stances may be formed in varying amount : formaldehydesulphurous 
acid, OH-CH,°O-SO,H, produced by oxidation of the formaldehyde 
sulphoxylate residue; 3-amino-4 : 4’-dihydroxyarsenobenzene-3’- 
iminomethylenesulphurous acid, a bright yellow, insoluble substance 
produced by oxidation of the neosalvarsan; 3-amino-4-hydroxy- 
phenylarsine oxide, and 4-hydroxyphenyl-arsine-oxide-3-imino- 
methylenesulphurous acid, both of which remain in solution in 
the reaction mixture, and may be identified by reduction with 
hypophosphorous acid to the corresponding arsenobenzene. From 
a therapeutic point of view, it is pointed out that the arsine oxide 
products of the decomposition of salvarsan and neosalvarsan, when 
these substances are used in conjunction with mercuric chloride, 
are certainly poisonous. G. F. M. 


The Action of Magnesium Methyl Iodide on Mercuriated 
Aromatic Ketones and on Mercuric Chloride. ARTHUR ABEL- 
MANN (Ber. Deut. pharm. Ges., 1921, 31, 240—247. Compare 
Abelmann, A., 1915, i, 470; Grignard, A., 1916, i, 288).—The 
action of magnesium methyl iodide on mercuric chloride in ethereal 
solution at a moderate temperature leads to the formation of 
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mercuric methyl iodide, lustrous leaflets, m. p. 147°. This compound, 
together with small amounts of acetophenone and the substan, 
(OH-CMePh:CH,),Hg, which becomes yellow at 130° and sublime 
completely at 150°, is similarly produced from acetophenonemercur. 
chloride, whereas the analogous substance (OH:CMePh-C,H,),Hy 
m. p. about 130°, after becoming changed at 110°, results fron 
benzophenonemercurichloride. The primary product of the chang 
appears to be the compound OH-CMePh:CH,°HgCl, from two 
molecules, of which the mercuriated substance described above js 
obtained by the loss of a molecule of mercuric chloride. The latter 
is then converted into mercuric methyl iodide. Acetophenone js 
formed by hydrolysis of the compound OH-CMePh-CH,:Hg(l, 
either directly or after conversion into the corresponding magnesium 
derivative. 

Grignard’s method (A., 1916, ii, 149) for the simultaneous estima. 
tion of carbon, hydrogen, and mercury does not appear to be 
applicable to these substances, which must be burnt with lead 
chromate. H. W. 


Thiophen-Mercury Compounds. WILHELM STEINKOPF (An. 
nalen, 1921, 424, 23—61).—Further work has not borne out the 
generalisations previously made (A., 1914, i, 427; 1917, i, 302) 
regarding the interaction of thiophen derivatives with mercuric 
chloride, although it remains generally true that thiophens having 
2 and 5 positions free form mono- and di-mercurichlorides (types Ia 


and II), and that those with but one unsubstituted «-position yield 

monomercurichlor- 
CH—CH CH—CHgCl CH—CH ides (type Id) only. 
CH CHgCl CPh CPh ClHg-C C-HgCl This rule is not 
\g% \g% \g7% without exception, 


(Ia.) (10.) - diphenylthiophen 
shows no tendency to react with mercuric chloride in the cold and 
cn heating it reacts abnormally. 

In the next place the formation of stable additive products with 
mercuric chloride (types IIIa and 5), which pass with loss of water and 
mercuric chloride into mercurichlorides of type I only on prolonged 
boiling with alcohol, is more frequently observed with thiophens con- 

taining substituents 


CH—CMe-0H CH—CH-HgCl in both the 2 and 5 


CMe CH-HgCl,HgCl, CMe CMe-OH,HgCl, positions than when 


\gZ \g% one of these is free.§ ; 


(IITa.) (IITb.) The property, how- 
ever, is nct character- 
istic of compounds of the former class. 2 : 4-Dimethylthiophen, for 


example, forms an additive product (IIIa) which is converted on§; 


boiling with alcohol into the mercurichloride (type Ia), whilst 
2 : 5-diphenylthiophen yields the mercurichloride (Ib) without the 
intermediate formation of any stable additive product. 

Finally, the conversion of mercurichlorides by the action of 
sodium iodide into mercury dithienyls (type [Va and 5) is not, as was 


however, for 3:4-§; 


ORGANIC CHEMISTRY. i. 631 


formerly thought, a characteristic reaction of «-mercurichlorides : 
2: 5-diphenylthiophen-3-mercurichloride (Ib) readily yields the 
a ee ee ee mercury dithienyl 
CH—CH CH—CH CH—C—Hg—C—-CH (IVb). Moreover, 
CH C-Hg°C CH CPh CPh CPh CPh 2-ethylthiophen-5- 
\g% \gZ \g7% \gZ mercurichloride (an 
(Iva) (IVb.) a-mercurichloride, 
plainly) does not re- 
act with sodium iodide, a circumstance rendered the more remark- 
able since the known analogues, the mercurichlorides of 2-methyl.-, 
2-n-propyl-, 2-isoamyl-, 2-benzyl-, and 2 : 4-dimethyl-thiophens are 
in every case converted into the corresponding mercury dithienyls 
under similar experimental conditions. 

The primary action of sodium thiocyanate on a thiophenmercuri- 
chloride results in every case in the formation of the corresponding 
> be§ mercurithiocyanate, and with the mercurichlorides of 2-methyl-, 
lead 9.ethyl-, and 3: 4-dimethyl-thiophens the reaction ceases at this 
V. stage, even in the presence of excess of sodium thiocyanate. The 

mercurithiocyanates of 2-chloro-, 2-bromo-, and 2-iodo-thiophens, 
(An-B of 2: 4-dimethylthiophen, 2-benzylthiophen, and 2 : 5-diphenyl- 
: the thiophen react further with sodium thiocyanate, however, yielding 
302) mercury dithienyls (type IVa and b) identical with those obtained 
id from the corresponding mercurichlorides by the action of sodium 
Ving} iodide. 
slat The supposed 2: 4-diphenylthiophen of Baumann and Fromm 
viel (Ber., 1897, 30, 117) yields the same mercury derivatives as 2 : 5- 
hlor: diphenylthiophen and therefore cannot have the constitution 
nly. previously assigned to it. 
not} The following substances are described for the first time: 
‘On, f hiophen-2-mercurithiocyanate, glistening leaflets, m. p. 179—180°. 
}: 4 2-Chlorothiophen-5-mercurichloride, silvery leaflets, m. p. 187°. 
2-Bromothiophen-5-mercurichloride, crystal aggregates, m. p. 187— 
and 1gg°, Mercury 5 : 5’-di-iodo-2 : 2'-dithienyl, m. p. 244—245° (previ- 
ously obtained in an impure condition). 2-lodothiophen-5-mercuri- 
thiocyanate, m. p. 173°. Mercury 5: 5’'-dimethyl-2 : 2'-dithienyl, 
‘andy needles, m. p. 162—162°5°; 2-Methylthiophen-5-mercurithiocyanate, 
aged microcrystalline, m. p. 202—204° (decomp.). 2-Methylthiophen-5- 
CON-§ mercuribromide, needles, m. p. 179—180°. 2-Methylthiophen-5- 
ents§ nercuri-iodide, silvery needles, m. p. 11I—112°. 3-Methylthiophen- 
nd 5 9. (or -5)-mercurichloride, m. p. 128—129°. 3-Methylthiophen-2- 
hen (or -5)-mercurithiocyanate, small crystals, m. p. 169° (decomp.). 
free. ).Ethylthiophen-5-mercurichloride, m. p. 147—148°. 2-Hthylthio- 
1OW-# nhen-5-mercuri-todide, silvery needles, m. p. 96—97°. 2-Ethylthio- 
ter- phen-5-mercurithiocyanate, small leaflets, m. p. 167°5—169°. 2: 3- 
, for Dimethylthiophen-5-mercurichloride, felted needles, m. p. 213— 
L ong? 2: 3-Dimethylthiophen-5-mercurithiocyanate, small felted 
hilst needles, decomposes on heating. A substance, CSH,OSHgCl,HgCl,, 
thel from 2:4-dimethylthiophen), felted crystals, m. p. 167—168°. 
' 2: 4-Dimethylthiophen-5-mercurichloride, m. p. 138—139°. Mercury 
L O13: 5: 3’ : 5’-tetramethyl-2 : 2'-dithienyl, silvery leaflets, m. p. 160— 
Wast161°. 2: 4-Dimethylthiophen-5-mercuri-iodide, small glistening crys- 
aa2 
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tals, m. p. 137—139°. 2: 4-Dimethylthiophen-5-mercurithiocyanat,§ Eft 
m. p. 173—175°. 2 : 5-Dimethylthiophen-3-mercurithiocyanate, m. p, § of th 
177—177'5°. 3: 4-Dimethylthiophen-2-mercurithiocyanate, m. ),§ 18, 1 
178—179°. 2-n-Propylthiophen-5-mercurichloride, m. p. 155°, — subcu 
2-n-Propylthiophen-5-mercurithiocyanate, silvery leaflets, m. p. 169~ F effect 
169°5°. Mercury 5: 5’-di-n-propyl-2 : 2'-dithienyl, silvery crystals, § diet. 
m. p. 57—58°. 2-isoAmylthiophen-5-mercurichloride, felted needies, § decre: 
m. p. 171°5—172°. 2-isoAmylthiophen-5-mercurithiocyanate, glis. § low © 
tening crystals, m. p. 194—200°. Mercury 5 : 5'-Di-isoamyl-2 : 2’. } decre 
dithienyl, small crystals, m. p. 55—57°. 2-Benzylthiophen-5-mer. § positi 
curichloride, m. p. 189—191°. Mercury 5 : 5’-dibenzyl-2 : 2'-dithienyl, | thems 
m. p. 209—210°. 2: 5-Diphenylthiophen-3-mercurichloride, m. p, 
221—222°. Mercury 2: 5: 2’: 5'-Tetraphenyl-3 : 3'-dithienyl, prisn- Th 
atic needles, m. p. 260—261°. 2 : 5-Diphenylthiophen-3-mercuri. Fats 
thiocyanate, microcrystalline, decomposes on heating. Ethylmer. Bial., 
curithiocyanate, from sodium thiocyanate and ethylmercurichloride, of fat 
m. p. 131—131°5°. Phenylmercurithiocyanate, from phenylmercuri- and . 
chloride and sodium thiocyanate, leaflets, m. p. 232°. Almost all § 2 58 
the above compounds sinter a few degrees below their melting ap 
points. 

In the original paper full practical details for the estimation of fiable 
mercury in organic compounds are given. C. K. I. indire 
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Theory of the Barcroft Differential Blood-gas Apparatus. bet 
Tuomas Ricuarp Parsons (Biochem. J., 1921, 15, 202—208).— be 
Mathematical and experimental (compare Miinzer and Neumann, 
A., 1917, i, 520). G. B. Scop 


Absorption Curve of Hemoglobin and Carbon Dioxide. | Dist 
G. A. Buckmaster (Proc. Physiol. Soc., 1920, J. Physiol., 1921,), Solu 
54, xcii—xciii; from Physiol. Abstr., 1921, 6, 195—196).—Solutions f} 231, 
of gas-free hemoglobin (12°8%) were subjected to pressures of grad 
carbon dioxide from 0 to 98 mm. at 37°, and found to obey the} bott 
Dalton-Henry law. They absorb a slightly smaller amount than{, tube 
red blood-cells of the same hemoglobin content. Large amounts}, Vert 
are absorbed between 40 and 60 mm. pressure, and on reduction}, opal 
of pressure the carbon dioxide is rapidly lost. E. 8. inter 


A Lecture Experiment on Blood Nitrogen. L. HuGounEng 
and G. Frorence (Bull. Soc. Chim. Biol., 1921, 3, 174—175).—The ¥ 
behaviour of fishes is compared when placed (1) in a solution of 
urea (0°5%), (2) in a similar solution to which urease is added, 
(3) in water plus urease. It is found that they live comfortably 
in (1) and (3) but die after one hour in (2), when the concentration 
of ammonia nitrogen is 70 mg. per litre. C. R. H. 


) 
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Effects of Citrates, Malates, and Phosphates on the Calcium 
of the Blood. G. W. Ciark (Proc. Soc. Exp. Biol. Med., 1921, 
48, 165—166; from Physiol. Abstr., 1921, 6, 253).—Repeated 
subcutaneous injections of citrate, malate, or phosphate, have no 
efiect on the calcium balance of animals receiving a calcium-rich 
diet. The calcium content of the blood may be temporarily 
decreased by the injection of large doses of citrate. Animals on a 
low calcium intake may, after injection of phosphate, show a 
decrease in the calcium content of the blood and still maintain a 

sitive calcium balance. The suggestion that animals may adjust 
themselves to different “ calcium levels ” is emphasised. E. 8. 


The Chemical and Physiological Investigation of the 
Fats and Lipoids of the Blood. P. LEMELAND (Bull. Soc. Chim. 
Biol., 1921, 3, 134—169).—The existing methods for the estimation 
of fats and allied substances in the blood are carefully examined 
and criticised. By modifications and combination of these methods 
a system of analysis is elaborated, and described in detail, which 
allows of the separate determination of the total fatty acids, free 
and combined cholesterol, lipoid phosphorus, and the non-saponi- 
fiable matter other than cholesterol. The soaps are also estimated 
indirectly as fatty acids. R. H. 

A Crystalline Uric Acid Compound in Ox Blood. A. R. 


Davis and S. R. Benepict (Proc. Amer. Soc. Biol. Chem., J. Biol. 
Chem., 1921, 46, v—vi; from Physiol. Abstr., 1921, 6, 188).—The 


| isolation of this compound is described. The analysis indicates 


that it is composed of uric acid and a pentose combined in molecular 
proportions. E. 8S. 


Methods of Measuring the Opacity of Liquids. Relation 
between the Number and Size of Red Corpuscles and the 
Opacity of their Suspensions. Relation between the Micro- 
scopic Appearance of Precipitated Calcium Oxalate and the 
Opacity of its Suspensions. Opacity of Serum Diluted with 
Distilled Water, Physiologically Normal Saline, and Ringer's 
Solution. J. Hotxer (Biochem. J., 1921, 15, 216—225, 226— 
231, 232—237, 238—243).—The liquid is slowly run out of a vertical 
graduated tube until a thin black wire, stretched across the flat 


| bottom on the outside, just becomes visible on looking down the 


tube through the liquid. An electric lamp is placed in a box 
vertically beneath the tube, and separated from it by a sheet of 
opal glass. It is shown experimentally and theoretically that the 


intensity of the light has little or no influence. Small quantities 


of fluid are contained in a narrow tube placed between the opal 


' glass and the wider tube; the small tube has a wire below it and 


readings are taken with a standard suspension in the larger tube 


| and water in the small one, and then with the unknown fluid in 


the small tube. 
Exosmosis and endosmosis in red-blood corpuscles can be de- 


tected by the opacimeter and the isotonic point can be determined 
with accuracy. When the opacity of a suspension of corpuscles 
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is known, it is possible to calculate their average size from their 
number, or when the former is known for any given animal, to make 
the reverse calculation. In physiological and pathological reactions 
depending on surface, opacity determinations are a more strict 
measure of the changes taking place than number of particles, 
The opacities obtained when potassium oxalate solutions of 
ncreasing concentrations are mixed with calcium chloride are not 
proportional to the amounts of calcium oxalate formed. The 
curve connecting the two is somewhat S-shaped; there is a short, 
flat piece, representing crystals so small that they tend to redis. 
solve; next comes a steep piece, with the crystals increasing in 
size to a certain point; beyond that the curve ascends less steeply, 
the crystals diminish in size but increase in number and begin to 
form spherical aggregates. Excess of either calcium or oxalate 
ions decreases the solubility, as is shown by an increase in opacity. 
The opacity of serum diluted with distilled water is greater than 
when it is diluted with 0°85° sodium chloride, and less than when 
it is diluted with Ringer’s solution (containing calcium chloride). 
The effect depends doubtless on the state of aggregation of the serum 
globulin. These results are to be applied to such tests as those of 
Widal and of Wassermann. G. B. 


Preparation of Thrombozyme in a State of Purity. P. Noir 
(Compt. rend. soc. biol., 1921, 84, 840—843; Compt. rend. soc. belge 
biol., 1921, 60—63; from Physiol. Absir., 1921, 6, 254).—Tissue 
extracts contain two substances which influence blood-coagulation 
—namely, thrombozyme, which is specific, and a thromboplastic 
substance, which is not. The preparation of thrombozyme in pure 
form from horse oxalate plasma is described. It is the substance 
described by Wooldridge as thrown down from dog’s peptone 
plasma at 0°. The pure substance thus prepared is only capable 
of reacting with the thrombogen of mammals, and not with that of 
birds or fish. E. 8. 


The Compensating Réle of Chlorides in their Relationships 
with the Chemical Composition of Humours. W. MESTREzAT 
and (Muue) 8. Leprest (Compt. rend., 1921, 172, 1607—1610).—By 
dialyses of a 0-5°% solution of sodium chloride against fresh horse 
serum until a definite equilibrium was reached and subsequent 
estimation of the chloride content of the serum and the equilibrated 
dialysate, the compensating rile which chlorides can play in the 
generation, at the expense of blood, of liquids less rich than it in 
colloids, but in physico-chemical equilibrium with it, is demon- 
strated. Judging from the figures found for calcium, magnesium, 
and phosphoric acid in the equilibrated dialysates, chlorine does not 
appear to be alone as a compensator. W. G. 


Hydrogen-ion Concentration in the Contents of the Small 
Intestine. J. F. McCrenpon (Proc. Nat. Acad. Sci., 1921, 6, 
690—691).—The author finds, for the contents of the small intestine 
obtained by the duodenal tube, values of the P;, from 4-7 to 6-2. 

C. R. H. 
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Composition of Fatty Tissue under various Physiological 
and Pathological Conditions. Oskar SCHIRMER (Arch. expt. 
Path. Pharm., 1921, 89, 263—279)—Human fat has usually an 
iodine number of 65—66-5, corresponding with an olein content of 
594%, and m. p. 18—20°. The iodine number can be raised or 
lowered in animal experiments by suet or oil respectively. Fat 
people have an iodine number of 70—71, thin ones of 60—62. 
Melting point and iodine number are only parallel in the same 
species; rabbit’s fat has m. p. 40°, yet has the same iodine number 
as human fat. G. B. 


Chemical Modifications of the Vagus Nerve during Diges- 
tion. M. Lorprer, R. Desray, and J. Tonnet (Compt. rend. 
soc. biol., 1921, 84, 819—-820; from Physiol. Abstr., 1921, 6, 247).— 
The left vagus nerve in dogs alone amongst nerves has a varying 
sodium chloride content. It is greater during a meal. E. 8. 


Production of Ammonia in Nerve. 8. Tasntro (Proc. Amer. J. 
Physiol., 1921, 55, 281—282 ; from Physiol. Abstr., 1921, 6, 181—182). 
—A basic, volatile substance giving the tests for ammonia is formed 
in addition to carbon dioxide in nerve during activity. It tends to 
neutralise the carbon dioxide, although it is not formed in amount 
sufficient to do so completely, but this may be a factor in the 
infatigability of nerve. E. 8. 

The Réle of Lactic Acid in the Production and Resolution 
of Muscle Rigor. H. H. WesBeErR (Pfliiger’s Archiv, 1921, 187, 
165—192 ; from Physiol. Abstr., 1921, 6, 180)—The volume changes 
of minced frog muscle were studied by the use of a specially con- 
structed ‘“‘osmomoter” closed by a membrane made from ox 
intestine (permeable to water and salts), and provided with a 
horizontal graduated capillary for reading volume alterations. 
Great swelling was produced by 0-02 to 0-05N-lactic acid in 
Ringer’s solution, thus supporting von Fiirth’s theory of the causation 
of rigor. Heat-coagulated muscle takes up less water from dilute 
hydrochloric acid than fresh muscle does. The contraction which 
occurs when acid-swollen muscle is treated with 1% potassium 
thiocyanate is due to removal of ions, and not to coagulation, 
which only sets in when the tissue has contracted considerably. 
That coagulation due to lactic acid is a cause of the resolution of 
tigor is disproved by the fact that heat coagulation is inhibited by 
acids, and also that acids inhibit the shrinkage produced by pot- 
assium thiocyanate; further, muscle proteins which clot in water 
remain fluid in presence of 0-02 to 0-05N-lactic acid. During the 
resolution of rigor there is a considerable loss of substance from 
intact muscles. It is concluded that resolution is due to liquefac- 
tion resulting from excessive swelling. E.S 


An Autoxidisable Constituent of the Cell. FREDERICK 
GowLanp Hopkins (Biochem. J., 1921, 15, 286—305).—De Rey- 
Pailhade (A., 1888, 1101) showed that extracts of yeast and of 
many animal tissues reduce sulphur to hydrogen sulphide; he 
later regarded this action as due to a “ hydride of protein” which 
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he named philothion. The author now shows that it is due to, 
dipeptide of cysteine and glutamic acid, which may be provision. 
ally named glutathione. Heffter, and later Arnold (A., 1911], ij 
306), showed that the nitroprusside reaction of cysteine is given 
by very many tissues, and by extracts free from protein. Using 
this reaction as a guide, the author has isolated the new dipeptide 
from yeast, from muscle, and from mammalian liver. The original 
must be consulted for details of the complicated method, which 
depends partly on precipitation of the dipeptide by Hopkins and 
Cole’s acid mercuric sulphate reagent and on the solubility of its 
phosphotungstate in excess of phosphotungstic acid. The yield is 
0-01—0-02% of the fresh tissue employed. The substance was 
mostly analysed in the oxidised (disulphide) form, C,,H.,0,)N,S,, 
which melts at 182—185° and was not obtained crystalline; it is 
very soluble in water. The reduced thiol form, C,H,,0;N,S, is, in 
addition, somewhat soluble in alcohol and has been crystallised. 
The dipeptide is quite resistant to the action of the proteolytic 
ferments of the tissues, but is hydrolysed by boiling acids to equi- 
molecular proportions of cystine and glutamic acid. Solutions of 
the reduced form, shaken with sulphur, give off hydrogen sulphide. 
The nitroprusside reaction (most sensitive in the presence of 
ammonia with a high concentration of ammonium salts) is given by 
proliferating plant tissues, bacteria, and nearly all tissues of verte- 
brate and invertebrate animals, but not by connective-tissue, nor 
by blood plasma and serum. In the fowl’s egg, the reaction is 
absent, but is given by a 30-hours’ embryo. 

The dipeptide glutathione exercises real functions in the chemical 
dynamics of the cell. In neutral or slightly alkaline solution it is 
oxidised spontaneously by air to the disulphide and acts as oxygen 
acceptor; in acid solution it is more stable. The oxidised form, 
on the other hand, acts as hydrogen acceptor. Fresh tissues, 
placed in solutions of the oxidised form at 35°, reduce it, as shown 
by the development of the nitroprusside reaction. Fresh tissues 
also reduce methylene-blue, but when they have been kept suf- 
ficiently long for their reduction potential to have fallen, so that 
methylene-blue is no longer reduced, they now oxidise the reduced 
dipeptide under anaerobic conditions; the oxygen for this must 
therefore come from some other substance. The exact relations 
depend very greatly on the hydrogen-ion concentration. Thus in 
slightly acid solutions (P,,<or=6-8) the disulphide form simply 
competes with methylene-blue for the reducing action of fresh 
tissues, and as a result, the normal rate of decoloration of the 
methylene-blue is slowed. In slightly alkaline solutions (P,, >or= 
7-4) this rate of decoloration is greatly accelerated by the addition 
of the oxidised dipeptide, which now functions as a hydrogen 
acceptor and possesses catalytic properties somewhat resembling 
those of a co-enzyme. As has been shown by Thunberg, succinic 
acid and other substances will restore reducing power to washed 
tissues, but in these substances the hydrogen is attached to carbon 
and the reaction is irreversible. The relations of the dipeptide to 
the respiratory substance of Meyerhof (A., 1918, i, 242) have not 
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heen settled, but quantitatively the effect is small compared with 
that described by Meyerhof. (Compare also Embden, this vol., 
i, 528.) For reduction ferments compare Bach, A., 1912, ii, 183, 
for mechanism of oxidative changes, Wieland, A., 1914, i, 1007; 
also numerous papers by Thunberg [A., 1911, ii, 56, 627; A., 1914, 
i, 386 (thiol compounds); 1916, i, 627, 863; 1918, i, 140; 1920, 
i, 784]. G. B. 


Effect of Exposure to Low Temperatures on some Physio- 
logical, Chemical, and Physical Properties of Amphibian 
Muscle. Dororuy Lian Foster and DororHy Mary MoyYLe 
(Biochem. J., 1921, 15, 334—346)—The osmotic pressure of a 
muscle rendered non-irritable by keeping at 0° for a week or more, 
is less than that of a normal muscle. The change in osmotic be- 
haviour may be due to the membrane having become more perme- 
able, or to a diminution in osmotically active particles, as for 
instance by adsorption. The latter alternative is considered the 
more likely, since non-irritable muscle recovers to some extent 
when placed in amphibian Ringer or sodium chloride — 


Composition of Horn and Epidermis. P. G. Unna (Med. 
Klinik, 1920, 46, 1276—1277; from Chem. Zentr., 1921, i, 1004).— 
The epidermis of animals consists of keratin-A, which does not 
give the xanthoprotein reaction and is insoluble in fuming nitric 
acid, keratin-B, which gives a yellow colour and eventually dis- 
solves, keratin-C, which gives a yellow colour, but does not dis- 
solve, and horn-albumoses, which dissolve at once with the produc- 
tion of a yellow colour. Keratin-A forms the dry external portions 
of epidermal cells, keratin-B and the albumoses the contents of 
these cells. The epidermis of hairy mammals and birds consists 
principally of keratin-C, together with keratin-A and albumoses ; 
that of reptiles contains more keratin-B, together with keratin-A 
and albumoses. In the epidermal layer of humans, the horn 
albumoses preponderate, together with keratin-A and -B. The 
keratins confer hardness whilst the albumoses have the contrary 
effect. In the horns of cattle the ratio of keratin-B to albumoses 
is five times as great as in the epidermis of humans. The latter, 
although protective, is on account of its composition permeable 
and reactive. It contains 13% of keratin-A, 10% of keratin-B, 


and 77% of albumoses. G. W. R. 


Chemical Constitution and Taste of Aldehydes, Ketones, 
etc. S. Furukawa (J. Tokyo Chem. Soc., 1920, 41, 706—728, 
979—980; from Physiol. Abstr., 1921, 6, 250)—All the experi- 
ments were conducted with the nose shut. The results are: 
(1) Aldehydes and ketones. Anisaldehyde, cinnamaldehyde, helio- 
tropin, salicylaldehyde, p-hydroxybenzaldehyde, perillaldehyde, 
and furfural have a sweet taste. Benzaldehyde (?), vanillin, citral, 
citronellal, acetaldehyde, formaldehyde, gingerone, menthone, 
camphor, ionone, methylheptenone, and acetone have not. There 
is no relationship between the arrangement of chain, open or closed, 
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and the taste-producing property, although in perfumery the sweet. 
tasting aldehydes have invariably a cyclic chain, and no ketone 
has yet been discovered which has a sweet taste. (2) Semicarb. 
azones have a less sweet taste than the aldehydes and ketones, 
(3) Phenylhydrazones do not have a sweet taste. (4) Oximes, 
Presence of HC:NOH in a 6-C cyclic ring eliminates the taste, 
There is no definite correlation between «-oximes and taste. Hydro. 
chlorides of oximes are indifferent. Nitriles of the oximes have a 
tendency usually to produce a sweeter taste than oximes, but not 
always. Acetonitriles, amino-oximes, azoximes, and the introduc. 
tion of acid and amide groups, do not affect the sweet taste, 
(5) Isomerides. In perfumes having open chains, the sweet taste 
is common to all isomerides, but not in cyclic compounds. Non. 
perfumery substances like amino-acids, on the other hand, have 
an entirely different taste from their optical isomerides. Neither 
chemical reactivity nor chemical action between taste organs and 
these compounds is responsible for the sweet taste. A molecule 
as a whole must play the important part, probably through such 
medium as molecular vibration, resonance, or electrical vibration. 
Various reasons are given to show that the factors responsible for 
taste and odour are not necessarily the same. «-Antiperill- 
aldoxime is not so irritating as anisaldoxime and benzaldoxime, 
and is not toxic to higher animals. It is the sweetest compound 
on record, being 2,000 times sweeter than sucrose, and several 
times sweeter than saccharin. When given to the higher animals, 
it is eliminated as gluconic acid. The taste and relative sweetness 
of perillaldehyde and its derivatives is mentioned. In the second 
paper the author reports that acetophenoneoxime tastes sweet, 
and so his statement that no oximes of ketones in perfumery are 
known to have a sweet taste is corrected. 


Physiology of the Silkworm. ALEXANDER PRINGLE JAMESON 
and Witi1aM RineRose Getston AtxErns (Biochem. J., 1921, 15, 
209—-212).—The blood of Bombyx mori has P,, 6°8 and that of the 
silk gland is very similar. The digestive secretion has P,, 9°0—9°8; 
the hind-gut is less alkaline (P,, 8°4). The gut of the moth is acid 
(P,, 5°2—5’8). The digestive juice has a peculiar diastase, active 
in strongly alkaline solution; also a maltase. A feeble maltase and 
more active invertase are present in the blood or hemoceelic fluid. 
Catalase is present in both the blood and the digestive juice; 
oxydases are absent. (Compare Kawase, Suda, and Saits, this vol., 
i, 379, 381.) 


The Distribution of Saline Substances and Mineral Ele- 
ments in Milk. Cu. PorcHer and A. CHEVALLIER (Compt. rend., 
1921, 172, 1605—1607).—The authors have prepared an artificial 
milk in which all the chemical and physico-chemical relations of 
the components of the milk correspond with an average milk. 
This is only an approximation but from it they arrive at the follow- 
ing distribution of the mineral ingredients of milk in grams per litre. 
Sodium chloride, 1:09; potassium chloride, 0°92; calcium citrate, 
1‘78; magnesium citrate, 0°76; potassium citrate, 0°67; sodium 
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Sweet. Mhydrogen carbonate, 0°25; monopotassium phosphate, 10; di- 
potassium phosphate, 1:10; dicalcium phosphate, 1°06; dimag- 
nesium phosphate, 0°16; potassium sulphate, 0°18; and calcium 
caseinate, 0°61. W. G. 


The Cholesterol Content of Human and Cow’s Milk. L. 


jane Pwacker and K. F. Brox (Zeitsch. Kinderheilk., 1921, 27, 288— 
ave , 992; from Physiol. Abstr., 1921, 6, 216)—The amount of chole- 
it not sterol in human milk depends on the duration of lactation and also 
odue. fy shows individual fluctuations. The average values are: human 
taste milk, 3°29% fat, 0°1385% cholesterol; cow’s milk, 3°65% fat, 
taste 0'1258% cholesterol. The cholesterol is in the form of cholesterol 
Non. fp esters: Besides the cholesterol and milk fat, a substance soluble 
have § 2 alcohol and ether, and unsaponifiable, is also present. _E. S. 
ither Influence of the Nervous System on the Excretion of 
; and f Creatinine. Experiments on Nervous and Mental Patients. 
ecule f ABRAHAM ALBERT WEINBERG (Biochem. J., 1921, 15, 306—311).— 
such } Muscular tonus is not the preponderating factor in the excretion of 
tion. § creatinine; an important influence should be assigned to the 
e for § mind. G. 


Composition of the Unsaponifiable Matter of the Ether 
Extract of Human Feces. JoHn ADDYMAN GARDNER (Biochem. 


— J., 1921, 15, 244—273).—Cholesterol, coprosterol, and y-coprosterol 
fe can all be distilled unchanged at about 220°/1 mm., and also by 


superheated steam. The unsaponifiable part of the ether extract 
from more than 50 kilos. of mixed human feces was partly crystallised 
from acetone, and the dark oil left after removing the bulk of the 
crystalline sterols was distilled with superheated steam, and then 
fractionally at 1 mm., and yielded cholesterol, 8-cholestanol, cetyl 
alcohol, a higher alcohol, and an ill-defined oil of high boiling point, 
suggesting that there is an unknown substance accompanying the 
known sterols. ‘The opinion of Lifschiitz (compare, for instance, 


the — A., 1914, i, 683) that cholesterol is first oxidised in the blood to 
8; — oxycholesterol, is criticised. G. B. 

g-Oxidation and Paired Linkings. K. Spiro (Helv. Chim. 
vt Acta, 1921, 4, 459—472).—A theoretical discussion in which new 


experimental evidence is not adduced. 

The different course of oxidation suffered by acids with an even 
and uneven number of carbon atoms within the organism is also 
shown in certain purely chemical observations and is paralleled 
by certain other physiological effects such as taste and smell (pheny]- 
butyl and phenylhexyl alcohols have a slightly unpleasant odour, 
whereas phenylamyl and phenylheptyl alcohols have pleasant 
odours of lemons and roses respectively). Examination of purely 
physical constants, for example, melting points of the fatty acids 
or hydrocarbons, shows that the substances with odd and even 
numbers of carbon atoms respectively form two independent series. 
This parallelism between melting point (as characteristic of struc- 
ture) and physiological behaviour extends even to details. The 
melting points of the first members of both series are not typical 
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and do not conform to rule, the typical series commencing with 
the fourth or fifth member. The same is true of physiological 
behaviour; formic and acetic acids behave peculiarly in the 
organism whilst propionic acid is oxidised to «- and not to 8-hydroxy. 
propionic acid. A general characteristic of the aliphatic series jx 
obviously involved which, however, may be masked by the presence 
of certain groups, for example, —NH,. The regularities in homo. 
logous series (oscillation) cannot be recognised in the same manner 
with substituted or branched chains and, in these cases also, 
8-oxidation is not observed in the organism. They are more 
frequently and more sharply observed with solid than with vapor. 
ised substances, which is explained by the effect of rise in tem. 
perature causing the loosening of intramolecular linkings; thus 
8-oxidation occurs at relatively low temperatures both within and 
without the organism whilst, at higher temperatures, «-oxidation 
occurs. 

The widespread occurrence of paired linkings is further illustrated 
by von Weimarn’s theory of colloids and by Karrer’s recent work 
(this vol., i, 310, 313) on the structure of the higher carbohydrates, 

H. W. 

The Mode of Action of 4-8-Aminoethylglyoxaline (Hist- 
amine) on the Human Organism. P. ScHENK (Arch. Euxpt. 
Path. Pharm., 1921, 89, 332—339).—All the effects produced by 
subcutaneous injections of 4-8-aminoethylglyoxaline are suppressed 
by simultaneous injection of one-tenth the amount of adrenaline. 
4-8-Aminoethylglyoxaline has no effect on the sugar tolerance either 
normally or after adrenaline; its general effect is to paralyse the 
sympathetic nervous system. C. R. H. 


Phagocytosis of Solid Particles. III. Carbon and Quartz. 
Watuace O. Fenn (J. gen. Physiol., 1921, 3, 575—593).—NSilicious 
dust, inhaled, remains in the lungs and causes phthisis (in gold 
mines); coal dust moves out and is harmless. This is apparently 
a surface tension effect. Rhumbler has shown that when coal and 
quartz particles are rubbed up in oil and sprayed into 70% alcohol 
the coal remains inside the oil drops and the quartz collects on 
their surface. Similar principles are used in the flotation process 
for separating ores. 

Carbon particles, suspended in serum, are ingested by leucocytes 
about four times as fast as quartz particles, and by sponge-cells 
three times as fast. This is probably connected with the greater 
stability of carbon suspensions. Opsonins and agglutinins seem to 
increase phagocytosis through a clumping of the bacteria by the 
immune serum, and this again may be due to a change of surface 
tension, which makes them more readily ingested by the — 

. B. 


Trinitrotoluene Poisoning. L. Lewin (Arch. exp. Path. 
Pharm., 1921, 89, 340—359).—Clinical and animal observations, 
some pre-war, which do‘not greatly advance our knowledge of the 
mechanism of the poisoning (compare, however, Lipschitz, this 
vol., i, 203). G. B. 
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Present State of the Nucleic Acid Question. HrEnr1 More. 
(Bull. Soc. Chim. Biol., 1921, 3, 176—194).—Useful review; the 
author promises an account of his own work on the hydrolysis of 
nucleic acid by snake venom. G. B. 


Chemistry of Vegetable Physiology and Agriculture. 


Proteolytic Activity of Lactic Organisms. V. Phenomena 
of Sudden Physiological Mutation. ConsTanTINO GORINI 
(Ati R. Accad. Lincei, 1921, [v], 30, i, 312—315).—The author’s 
observations indicate that lactic acid organisms are capable of 
exhibiting sudden and spontaneous mutation and retro-mutation 
in their acidifying and proteolytic activity; the new properties 
acquired in this way are transmissible independently of the con- 
ditions of development. These phenomena do not, however, apply 
to a culture as a whole, but only to certain fractions of it, so that 
they may be regarded as resulting from simple variations related 
to inevitable individual divergences of the bacterial cells of one 
and the same species. Thus, such mutations are not abnormal 
but rest on fortuitous seeding composed exclusively, or almost so, 
of cells of one type. T. H. P. 

Influences of Reaction on Colour Changes in Tryptophan 
Solutions. Exrripa Constance Victoria Mattick and RoBert 
SreNHOUSE WILLIAMS (Biochem. J., 1921, 15, 213—215).—Trypto- 
phan is coloured yellow to orange by Bacillus proteus vulgaris only at 
P,, 8:9—9°4. The practical bearing of this is concerned with the 
manufacture of Stilton cheese (compare Cornish and Williams, A., 
1917, i, 613; Venn, A., 1920, i, 461). mm 

Oxidation of Glycerol by Bacillus subtilis. E. AUBEL 
(Compt. rend. Soc. Biol., 1921, 84, 574—576; from Chem. Zentr., 
1921, iii, 50. Compare A., 1920, i, 700).—Ten-day cultures of 
Bacillus subtilis in nutrient solutions containing glycerol were 
extracted with ether and the residue was treated with sodium 
hydrogen sulphite. The hydrogen sulphite compound was de- 
composed by sulphuric acid, dissolved in ether, and again evapor- 
ated. The residue was dissolved in water and kept for twenty- 
four hours at the ordinary temperature after addition of pheny]l- 
hydrazine and lactic acid. <A red substance, m. p. 190°, believed 
to be the phenylhydrazone of pyruvic acid, was obtained. With 
the distillate from the culture solution, an osazone of m. p. 240° 
was obtained, which had the characters of the osazone of acetyl 
methylearbinol. In the residue from distillation, traces are found 
of a substance optically inactive but reducing Fehling’s solution 
weakly. After addition of sulphuric acid, a distillate is obtained 
which gives with codeine the coloration characteristic for methyl 
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glyoxal. The substance is therefore probably dihydroxyaceton, 
Pyruvic acid plays an important part in biological synthegg 
Cultures develop better in media containing pyruvic acid than jy 
those containing dextrose. The successive steps in the oxidatio, 
of glycerol are probably glycerol —> dihydroxyacetone —+> methy. 
glyoxal —> pyruvic acid. G. W.R 


Influence of the Nitrogenous Material Elaborated by 
Azotobacter on the Alcoholic Ferment. E. Kayszr (Comp. 
rend., 1921, 172, 1539—1541).—The addition of an Azotobacty 
culture, even in small amount, to an alcoholic fermentation injures, 
as a rule, the multiplication of the yeast, increases the decomposi. 
tion of the sugar, and may stimulate the zymase action and increase 
the yield of alcohol. The type of yeast, the age of the bacterial 
culture, and the manner in which it is used are important factors 
in determining the result. W. G. 


Adaptation of a Yeast to Galactose. Hans von Ever and 
InevaR Laurin (Arkiv Kem. Min. Geol., 1920, 7, No. 28, 1—11)~ 
The circumstances attending the increase in the velocity of fer. 
mentation produced by yeast water (Euler and Johannson, A., 1912, 
ii, 590, and others) render it probable that Harden’s co-enzyme, 
by furthering the growth and increase of the yeast, exerts a marked 
influence on adaptation phenomena. The authors find that ex. 
traction of carefully dried yeast leads to a condition of the cells in 
which these exhibit fermenting power far exceeding that of fer. 
mentation by zymase and yet cease to grow. This result indicates 
that, by suitable treatment, a growth activator may be withdrawn 
from yeast, whilst the fermentation activator still remains in the 
cells in sufficient quantity. a. BF. 


The Salt Effect in Alcoholic Fermentation. Artuur Harpe 
and Francis RoBpert HENLEY (Biochem. J., 1921, 15, 312—318. 
Compare A., 1920, i, 914, and this vol., i, 480).—The authors have 
confirmed the observation of Meyerhof (A., 1919, i, 57) that the 
chlorides, and particularly the sulphates, of sodium and potassium 
depress the fermentation of dextrose and levulose by yeast juice 
or zymin in the presence of phosphates. Salts diminish the rate 
of action of hexose phosphatase, but have no effect on carboxylase. 
The depressing effect of potassium sulphate is not affected by 
acetaldehyde, and thus differs from the depression due to excess 
of phosphate, which latter effect is greatly diminished by the 
aldehyde. G. B. 


An Abnormal Permeability [of Epidermal Cells] for Urea 
Solutions. K. H6rier and A. Streeter (Ber. Deut. bot. Ges., 
1921, 39, 157—164. Compare Héfler, A., 1918, i, 383).—The 
authors have studied the permeability of the epidermal cells of 
Gentiana Sturmiana, Kern., for urea by means of observations on 
the volume changes of protoplasts in sections immersed in urea 
solutions. The values obtained are many times greater than the 
corresponding values for other plants. The exceptional behaviour 
of Gentiana is also shown in the ratio, permeability for urea : per- 
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meability for potassium nitrate. The epidermal cells show a much 
higher permeability for urea than the ground tissue, a fact which 


has also been observed in the case of certain other plants. 
G. W. R. 


The Physiological Réle of the Anthocyanins. SrTan JoNEsco 
(Compt. rend., 1921, 172, 1311—1313).—In wheat and buckwheat 
lants in which anthocyanin pigments had formed in sunlight, the 
amount of anthocyanin and flavone glucosides diminished steadily 
when the plants were kept in the dark. The non-reducing sugars 
and starch also diminished in amount, but the cellulose increased. 
The reducing sugars increased in the case of wheat, but decreased 
in that of buckwheat. W. G. 


Occurrence of Thiocyanic Acid in Plants. 8. Dezant (Siaz. 
sperim. agrar. ital., 1920, 53, 438—450; from Chem. Zentr., 1921, 
i, 814)—Thiocyanic acid was absent from extracts of the bulbs 
of Allium cepa, the seeds of Phaseolus vulgaris and Pisum sativum, 
wheat flour, carrots, apples, chicory, endive (leaves), and spinach. 
Positive reactions were, however, obtained in extracts of the roots 
of Brassica rapa, Cochlearia armoracia and Raphanus sativus, in 
the fresh leaves of Raphanus raphanistrum, Thlasyi bursa pastoris, 
Calepina corvini, Sisymbrium aalliaria, Sisymbrium officinale, 
Nasturtium officinale, Bunias erucago, Eruca sativa, Sinapis alba, 
S. nigra, and S. arvensis. Positive reactions in the case of hay 
are probably due to the presence of cruciferous plants. The 
thiocyanic acid where found is probably present as such and is 
not a decomposition product of allylthiocarbimide. G. W. R. 


Presence of Calcium Thiosulphate in Achromatium ozali- 
ferum, Schew. GERMAINE HanneEvart (Bull. Acad. Roy. Belg., 
1920, 600—605; from Chem. Zentr., 1921, i, 842—843)—In the 
vacuoles of Achromatium oxaliferum, Schew., sulphur granules 
occur accompanied by another substance which proves to be calcium 
thiosulphate. The vacuolar substance disappears at 50—60° and 
sulphur separates. In pure water, the bacteria quickly lose all 
sulphur by change to hydrogen sulphide. G. W. R. 


The Carbohydrate Content of the Navy Bean. W. H. 
Peterson and HELEN CHURCHILL (J. Amer. Chem. Soc., 1921, 43, 
1180—1185).—The largest portion of the nitrogen-free extractives 
of navy beans, Alaska garden peas, and Canadian field peas con- 
sists of starch. In a 1917 sample of navy beans, of the 58-97% 
of nitrogen-free extractives 35-20% was starch and 8-37% was 
pentosans. In a 1919 sample, of the 61-80% of nitrogen-free 
extractives 50-54°/, was total reducing substances calculated as 
starch. In Alaska garden peas, the nitrogen-free extractives were 
60-26% and starch 51-21%, and in Canadian field peas, the nitrogen- 
free extractives were 54°47% and starch 45°11%. The complete- 
ness of digestion of legumes by malt diastase is greatly enhanced 
by grinding. The amount of starch obtained from a ten hours’ 
digestion was but little greater than that found with four hours’ 
digestion. W. G. 
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Chemical Constituents of Green Plants. XII. Volatil 
Constituents of Oak Leaves. Hartwic FRANZEN (Zeitsch, 
physiol. Chem., 1921, 112, 301—316)—The leaves of Quercy 
sessiliflora contain minute quantities of methyl alcohol, hexenol, 
and lower homologues, and higher unsaturated alcohols. Un. 
saturated alcohols have been found in some forty plants and 
hexenol seems to be a constant constituent. Oak leaves also 
contain formic, acetic, and higher unsaturated acids, acraldehyde, 


butaldehyde, valeraldehyde, hexaldehyde and higher aldehydes§;.,; 


and A*-hexenaldehyde (compare A., 1912, ii, 797, 978, 979). 
G. B. 


Nitrogen Distribution of the Proteins Extracted by Dilute 


Alkali from Pecans, Peanuts, Kafir, and Lucerne. ©. 7.) i 


DowE Lt and Patt Menavt (J. Biol. Chem., 1921, 46, 437—441),~ 


The proteins were extracted by dilute alkali (sodium or barium 
hydroxide) and precipitated by acidification with acetic acid, 
The nitrogen distribution was then determined by van Slyke’s 
method. Tables of results are given. From the data obtained it 
is suggested that extraction of proteins by alkalis prior to analysis 
by van Slyke’s method may be generally applicable when it is 
desired to obtain the amino-acid composition of foods rather than 
to isolate individual proteins. E. §. 


Amylases of the Cereal Grains—Rye. Jv ian LEvVEtTT Baker 
and Henry Francis Everarp Hutton (Trans., 1921, 119, 805— 
809). 


Acid Soil Studies. I. A Study of the Basic Exchange 
between Soil Separates [Mechanical Fractions] and Salt 
Solutions. R. H. Rosryson (Soil Sci., 1921, 14, 353—362)— 
The behaviour of the various fractions, separated from four different 
soils by mechanical analysis, when treated with several different 
salt solutions, wasexamined. For a given soil the different fractions 
liberated approximately the same amount of acid when treated 
with the same salt solution, but the mode of action of salts of 
mineral acids was different from that of salts of organic acids. The 
acidity by treatment with salts of mineral acids was due mainly to 
aluminium and iron salts rendered soluble by base exchange, but 
in the case of salts of organic acids it was due to the actual liberation 
of the organic acid. W. G. 


Acid Soil Studies. II. Changes in Calcium Compounds 
added to Acid Soils. R. H. Rosryson and D. E. Butuis (Soil 
Sci., 1921, 14, 363—367).—When calcium carbonate or oxide was 
added to several acid soils and the soil exposed to the weather for 
one year, it was found that the calcium was retained for the most 
part as humate or easily decomposable silicate. An exception was 
with an acid soil, which, according to field observations, did not 
respond to lime, and in this case the added calcium was combined 
chiefly as easily decomposable silicate. W. G. 
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Organic Chemistry. 


A New Process for Preparing Sodium Derivatives of True 
Acetylenic Hydrocarbons. Picon (Compt. rend., 1921, 173, 
|) —158).—True acetylenic hydrocarbons react with sodamide in 
quid ammonia to give quantitative yields of their sodium 
derivatives. The higher members from isoheptinene upwards 
react with sodamide in boiling benzene solution. 

If sodium acetylide is heated at 180—210° in a vacuum, pure 
sodium carbide is obtained. If the carbide is heated at 290°, it 


‘Tis decomposed into sodium and carbon. W. G. 


Preparation of Chloro- and Bromo-trinitromethane. Ericu 


‘IScamipt, Ricuarp ScHUMACHER, and Hans Kuuuimann (Ber., 


1921, 54, [B], 1483—1484).—The substances are prepared by the 
gradual addition of the halogen to a well-stirred, ice-cold suspension 
of potassium nitroform in ether. Chlorotrinitromethane is a colour- 
less liquid, b. p. 32°/10 mm., m. p. + 4-5°, which liberates iodine from 
potassium iodide, and is rather more stable towards alkali than 
isthe corresponding bromo-compound; bromotrinitromethane has 
b. p. 55—56°/12 mm., m. p. + 17 to + 18°. Potassium nitroform 
is prepared by the gradual addition of a solution of potassium 
ethoxide to an ice-cold solution of nitroform in alcohol; the product 
is filtered and washed with alcohol and ether. H. W. 


The Preparation of some Allyl Compounds. Samuszn 
CorrFEY and CHARLES FREDERICK Warp (T., 1921, 119, 1301— 


1306). 


Action of Heat on Allyl Alcohol in the Presence of Different 
Catalysts. Pavuni SapatTierR and Bonasuke Kvusora (Compt. 
rend., 1921, 173, 17—-22).—A general consideration of the behaviour 
of allyl aleohol when passed over metallic oxides at 350°. There 
are two principal types of reaction. Manganous oxide or finely 
divided copper produces almost exclusively dehydrogenation into 
aldehydes ; tungsten, thorium, or aluminium oxides cause dehydra- 
tion with production of hydrocarbons, whilst zirconium or uranium 
oxides favour both types of reaction. Certain secondary reactions 
may occur with the production of propaldehyde, propylene, 
acraldehyde, and more complex condensation products. W. G. 


Catalytic Decomposition of Allyl Alcohol. Special Action 
of Different Oxides. PAaut SABaTieR and BonasukE Kusora 
(Compt. rend., 1921, 173, 212—216).—An elaboration of work 
previously published (preceding abstract), in which a detailed 
account of the reactions occurring in the presence of various metallic 
oxides is given. Tungsten oxide was found to be the most active 
of all the catalysts examined. W. G. 
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A New Method for Determining the Relative Position oj 
the Hydroxyl Groups in the Saturated Glycols. J. Bérsrxny 
and P. H. Hermans (fec. trav. chim., 1921, 40, 525—528).—The 
method is based on the determination of the equilibrium constants 
in the equation, glycol-+-acetone —= dioxymethylene derivative+ 
water. A known weight of the glycol is mixed with a known weight 
of acetone, one drop of strong sulphuric acid is added, and the 
mixture kept for twelve hours at 18°. At the end of this time 
sufficient excess of dilute aqueous potassium hydroxide is added 
and the free acetone estimated iodometrically. W. G. 


Linolenic and Hexabromostearic Acids and some of their 
Derivatives. Samvuet Corrry (T., 1921, 119, 1306—1310). 


Hydrogenation of some Marine Animal Oils. H. Marce.er 
(Compt. rend., 1921, 173, 104—107).—The oils examined were 
hydrogenated by passing hydrogen at the ordinary pressure through 
the oil containing 2°% of basic nickel carbonate at 250°. All the 
oils lost their disagreeable odour in the first hour, and the iodine 
value dropped first rapidly and then slowly as the hydrogenation 
proceeded further. In all cases, the percentage lowering of the 
iodine value at the stage when the oil began to solidify at the 
ordinary temperature was about 40—50%. W. G. 


The Condensation of Chloroacetic Ester with Magnesium 
in the Presence of Ethyl Acetate. Marcrt SomMMELET and 
J. F. Hamet (Bull. Soc. chim., 1921, [iv], 29, 545—553).—In the 
formation of ethyl acetoacetate by the action of magnesium on 
ethyl chloroacetate in the presence of ethyl acetate, the ethyl 
acetate apparently condenses with the magnesium derivative of 
ethyl chloroacetate which is first formed. Benzoyl chloride reacts 
with the products of condensation to give a mixture of ethyl 
benzoylacetate and ethyl «-benzoylacetoacetate as indicated by 
the preparation of their copper derivatives. If in the condensation 
the ethyl acetate is replaced by ethyl isovalerate a small amount 
of a {-ketonic ester, b. p. 104—106°/12 mm., giving a copper deriv- 
ative, m. p. 150°, is obtained and is possibly ethyl csovalerylacetate. 

W. G. 


Condensation of Esters with the Esters of «-Bromo-acids 
in the Presence of Zinc. Ethyl y-Ethoxyacetoacetate. Marce. 
SoMMELET (Bull. Soc. chim., 1921, [iv], 29, 553—565)—A more 
detailed account of work already published (A., 1907, i, 107; 1911, 
i, 109; 1912, i, 334). W. G. 


Cupritartrates. Jonn Packer and [an Wititam Wakk 
(T., 1921, 119, 1348—1355). 


Experiments on the Synthesis of the Polyacetic Acids of 
Methane. II. Some Abnormal Condensations of Malonic 
and Cyanoacetic Esters with Halogenated Methanes. Curis- 
TOPHER Ketk INGOoLD and WaLrEeR JAMES PowEtt (T., 1921, 119, 
1222—1231). 
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on af The Action of Unimolecular Formaldehyde on Grignard’s 
azn Compounds. Erich Krause (Ber., 1921, 54, |B), 1466).—In 
t The connexion with Ziegler’s recent communication on this subject (this 
- ants vol., i, 394), it is pointed out that the author has previously de- 
Ive+F ribed the use of unimolecular formaldehyde for the lengthening 
: . of carbon chains (Griittner and Krause, A., 1917, i, 123). H. W. 
mea,’ Preparation of Acyclic 6-Diketones. [i. EK. Bi.sise (Compt. 
dded § rend., 1921, 173, 313—315).—Magnesium ethyl bromide condenses 
G. [with glutaronitrile to give a very small yield of «y-dipropionyl- 
heir | MOpanes CH,(CH,°COEt),, m. p. 58°; b. p. 124—125°/19 mm., 
Cir F giving a disemicarbazone, m. p. 195—196°. Other products of 
the condensation are a nitrogenous compound, giving a semicarb- 
azone, and a resinous material, which when warmed with strong 


a hydrochloric acid gives a basic compound, m. p. 57°; b. p. 120— 
ugh 125°/13—14 mm. If the glutaronitrile is replaced by glutaro-bis- 
the | diethylamide, a much bigger yield of «y-dipropionylpropane is 
line | Obtained. ay-Dibutyrylpropane, CH,(CH,*COPr),, m. p. 55°; b. p. 
tion | 100—154°/25 mm., giving a disemicarbazone, m. p. 173°, was 
the } similarly prepared. ‘These 3-diketones readily undergo cyclisation 
the | in the presence of acids or alkalis, and in this way dipropionylpro- 


' pane yields 1-methyl-2-ethyl-6-cyclohexenone, b. p. 105°/19 mm., 
giving a semicarbazone, m. p. 250°. W. G. 


7 Preparation of Galactose. E. P. CrarK (J. Biol. Chem., 
the 1921, 47, 1—2).—A solution of lactose in two and a half times its 
on | Weight of 2% sulphuric acid is boiled for two hours, then neutral- 
ry] | ised with barium carbonate, and the solution decanted through 
via layer of active carbon. The filtrate is concentrated under di- 
minished pressure until its weight is 1-1 times that of the lactose 
yl taken. Galactose slowly crystallises on addition of ethyl and 
b methyl alcohols to the warm syrup and seeding. The crude product 
YE is purified by adding a few c.c. of glacial acetic acid to a 25% 


a aqueous solution, concentrating and then saturating with 95% 
y. — alcohol. E. 8. 
e. The Polymerisation of Glucosans. Amé PicteT and JAQUES 


Picret (Compt. rend., 1921, 173, 158—160).—When glucosan is 
. heated with zine chloride at 135° under a pressure of 15 mm., it 
yields diglucosan, m. p. 150° (decomp.), but if the heating is carried 
“ | out at the ordinary pressure the product is tetraglucosan. These 
1 two polymerides do not react with phenylhydrazine or with magenta 
* § decolorised by sulphurous acid, and are only very feeble reducing 
agents. When heated with zinc chloride at 155° in an open vessel, 
< | levoglucosan gives tetralevoglucosan. These polymerides are 
readily hydrolysed by dilute acids to dextrose, and there is some 
indication that with weak acids disaccharides are formed as 
intermediate products. W. G. 


Chemistry of Diastase. I. Constitution of Maltose from 
the Point of View of the Chemical Dynamics of its Hydrolysis. 
’ & Encut Yamazaki and Nopvo Yamapa (J. Tokyo Chem. Soc., 1920, 
41, 621—690).—The concentrations of the products of hydrolysis 

bb2 
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of maltose by maltase have been calculated and experimentally 
determined under various conditions. The author considers that 
the stable form of maltose in water may be represented by the 
formula, ~~ 
HO-CH-CH(OH)-CH(OH)-CH-CH(OH): 
L —O ——— 


CH,*0-CH-CH(OH)-CH(OH)-CH-CH(OH)-CH,-OH, 
L O J 


whereas the solid form possesses the formula, 
CH(OH)-CH(OH)-CH(OH)-CH’CH(OH)- 
L O al 


CH,-0-CH-CH(OH)-CH(OH)-CH-CH(OH)-CH,:OH, 
Basan O 


Analogous consideration of the behaviour of sucrose indicates that 
Haworth’s formula is more probably correct than that of Fischer. 
CHEMICAL ABSTRACTS. 


Unsaturated Reduction Products of the Sugars and their 
Transformations. II. New Anhydro-sugars. Synthesis 
of a Glucosidomannose. Structure of Cellobiose. Max 
BerG@MANN and Herpert Scuotre (Ber., 1921, 54, [B], 1564— 
1574).—It has been shown previously (this vol., i, 307) that glucal 
is oxidised by perbenzoic acid to mannose and that anhydromannose 
is intermediately formed. The constitution of the latter sub. 

~CH-CH(OH)-CH-CH(OH)-CH,-OH 
stance, ge Sebi 
the observation that it is converted by water and alcohol into 
mannose and an alkylmannoside respectively. Similar results are 
obtained with rhamnal and cellobial. A new method of preparing 
glucosides is thereby indicated which, in so far as it has been 
examined, has yielded only «-forms. It is remarkable that the 
new anhydrides are much less stable towards water and alcohol 
than is glucosan, although similar ethylene oxide and furan rings 
are present in each. 


, is elucidated from 


Confirmation of the constitution assigned by Haworth and | 
Leitch (T., 1919, 115, 709) to cellobiose is obtained by the following | 


line of reasoning, which brings additional evidence that the second 
sugar residue is attached to the oxygen atom of carbon 5. Two 
hydroxy-groups are replaced by a double bond during the con- 
version of cellobiose to cellobial. If, now, two hydrogen atoms 
are added and the compound is hydrolysed by emulsin, the same 
hydroglucal is obtained as is derived by the direct reduction of 
glucal. Further, the furan ring in cellobial connects the carbon 
atoms 1 and 4 so that it is impossible for the sugar residue to be 
attached to the carbon atoms, 1, 2, or 4 [the latter point of attach- 
ment has been advocated by Wrede (this vol., i, 161)]. Further 
evidence in this connexion is promised in a subsequent communi- 
cation. 

a-Methylmannoside, m. p. 191—192°, [«], +79-0° in aqueous 
solution, is prepared by the oxidation of glucal with a solution of 
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perbenzoic acid in anhydrous ethyl acetate and treatment of the 

roduct with cold methyl alcohol. Similarly, rhamnal is trans- 
formed into «-methylrhamnoside, which is identified as the acetate, 
m. p. 87°, [«], —53-5°. In like manner, an aqueous solution of 
cellobial, when treated with perbenzoic acid dissolved in ethyl 
acetate, readily yields 5-glucosidomannose, 


OH-CH-CH(OH)-CH(OH)-CH-CH(CH,-OH)- 
O = 
O-CH-CH(OH)-CH(OH)-CH-CH(OH)-CH,-OH, 
* O = 


lustrous crystals (+H,O), m. p. (anhydrous) 175—176°, [«], +15-1° 
to +10-7°. It reduces Fehling’s and ammoniacal silver solution. 
Its relationship to cellobiose is shown by its conversion into cello- 
biosazone, m. p. 198°; it does not give a sparingly soluble phenyl- 
hydrazone. It is hydrolysed by N-hydrochloric acid to mannose 
and glucose, and is slowly attacked by emulsin. It is converted 
by acetic anhydride and pyridine into the octa-acetate, needles, 
m. p. 196—197° (corr.), after softening at 194°, [«]i) +33-16° in 
s-tetrachloroethane. 

Cellobial hexa-acetate contains a mobile acetyl group in the 
unsaturated portion of the molecule, which is removed by short 
treatment with boiling water, whilst at the same time a re-arrange- 
ment occurs in the dihydrofuran ring; re-introduction of the 
acetyl group gives a difierent hexa-acetate from which cellobial 
cannot be obtained. The compound, C,,H,;O,Ac;, crystallises in 
colourless needles, m. p. 121—124°, after softening at 120°, [«]f 
+44-43° in s-tetrachloroethane, whilst the new hexa-acetate has 
m. p. 121—122° after softening at 118°. Hydrolysis with barium 
hydroxide solution gives a crystalline compound, m. p. 175—176°, 
which differs completely from cellobial and 5-glucosidomannose. 

Triacetylglucal similarly yields a strongly reducing compound, 
CgHy90,, m. p. 49—50°. H. W. 


The Synthesis of Amylopectin by Phosphoric Esterification 
of the Erythroamyloses. Samrec and (MLLE) ANKA MAYER 


| (Compt. rend., 1921, 173, 321—322; cf. this vol., i, 397).—Using 


Neuberg’s method of esterification (cf. Biochem. Zeitsch., 1919, 
100, 3) the authors have obtained from the erythroamyloses a 
calcium amylophosphate, which by electrodialysis loses its calcium 
and gives a viscous jelly resembling amylopectin in its properties. 


W. G. 


Acetolysis of Polysaccharides. Max BERGMANN and FRANz 
Breck (Ber., 1921, 54, [B], 1574—1578).—The authors consider 
that in acetyl bromide they have found a hydrolytic agent which 
causes fission of the glucosidic linking in such a manner that the 
original point of attachment is indicated in the products by the 
entry of a characteristic substituent. The most important innova- 
tion consists in the application of the reagent in the presence of 
much hydrobromic acid (and generally of acetic acid). The complex 
mixture causes acetylation, hydrolysis, and bromination. In 


i. 650 ABSTRACTS OF CHEMICAL PAPERS. 


accordance with the nature of the original saccharide, the entrance 
of the halogen atom may be restricted to the aldehyde grou 
which functions in the glucoside formation, so that substances 
resembling acetylbromoglucose are formed, or the alcoholic group 
concerned in the formation of saccharide may be replaced by 
bromine, in which case the nature of the brominated sugar gives 
immediate evidence of the structure of the original glucoside or 
saccharide. 

Rice starch is rapidly attacked by a saturated solution of hydro. § sti 
gen bromide in a mixture of acetyl bromide and glacial acetic acid, 
with the production of acetylbromoglucose in 85°, yield. The 
same substance is obtained from maltose or its octa-acetate, fs 
Cellulose behaves differently, since, although rapidly dissolved, it 
is much more slowly hydrolysed, and, after several days, gives: 
only 40° of the cellulose sugar in the form of penta-acetylglucose; 
brominated sugars are simultaneously formed, the nature of which 
has not yet been elucidated. Cellulose acetate, when treated 
similarly, gives considerable quantities of acetylbromocellobiose. 

Triacetyl-y-methylrhamnoside is converted in like manner into 
acetobromorhamnose, m. p. 71—72°, [«]f—168-6° in _ s-tetra- 
chloroethane ; in this instance, the process is therefore accompanied 
by a structural change in the oxygen bridge and appears to be the 
direct reversal of the formation of y-methylrhamnoside acetate 
from acetobromorhamnose. a 


Preparation of New Derivatives of the Carbohydrates 
(C,H,,O,), and their Homologues. Lron LILIENFELD (Oc. Pat. 
82866; from Chem. Zentr., 1921, iv, 40—41).—Ethereal derivatives 
of the polyoses are prepared by treating these substances in alkaline 
solution or basic derivatives such as their alkaline earth, ammonium, 
zine, silver, or lead compounds with alkylating agents such as halo- 
gen-substituted alcohols or alkyl sulphates. ‘The reaction proceeds 
in two stages. In the first stage ethers soluble in water are obtained. 
By further alkylation, ethers are obtained which are insoluble in 
water. By the action of ethyl iodide or ethyl sulphate on starch 
in 10% sodium hydroxide solution, starch ethyl ethers are 
obtained which are distinguished by their solubility in water. 
The ether insoluble in hot water forms a white, pulverulent or 
flocculent mass soluble in cold water. Another ether is insoluble 
both in hot and cold water and forms a white powder. T'ragacanth 
ethyl ether, similarly prepared, is a white or grey powder insoluble 
in hot or cold water. Dextrin ethyl ether has similar properties. 
Inulin ethyl ether forms a viscous mass insoluble in hot or cold 
water. The ethers are stable on heating and in the presence of 
acids and alkalis. Their solutions in organic solvents leave on 
evaporation transparent films which are chemically and physically 
resistant. G. W. BR. 


The Stability of Powders containing Cellulose Nitrates. 
R. Fric (Compt. rend., 1921, 173, 82—84: cf. A., 1912, i, 73).— 
Using the method previously described (loc. cit., and Duclaux, 
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this vol., i, 545), it is shown that cellulose nitrate powders undergo 
marked decomposition when submitted to the action of ultra-violet 
rays, the velocity of transformation being constant and approxi- 
mately equal to that obtained when the powder is heated 4 o% 


Hexamethylenetetramine. I. Frreprich L. Haun and H. 

WatteR (Ber., 1921, 54, [B], 1531—1542).—A satisfactory con- 
situtional formula for hexamethylenetetramine has not yet been 
roposed. This is probably due to the fact that an equilibrium, 
{NH,° +-6CH,O == [(N,C,H,.)H]’+3H*-+6H,0, is reached in acid 
slution so that it is difficult to decide whether a given fission 
product is present as such in the hexamethylenetetramine molecule. 
gives A promising line of attack appears to be in the examination of the 
cose; {quaternary hexamethylenetetramine salts, since in them _ the 
vhich f functions of one nitrogen atom are clearly defined and differentiated 
sated from those of the remaining nitrogen atoms. A large number of 
e. [these compounds are now described. They are prepared by adding 
into the second component, dissolved in chloroform if necessary, to a 
etra-f solution of hexamethylenetetramine in chloroform (1 gram in 
nied ff 10 c.c.). The precipitated salts are washed with chloroform and 
» the ether. They all dissolve readily in water and hot alcohol, and 
tateBcan frequently be recrystallised from the latter solvent. They 
V. fare sparingly soluble or insoluble in the other media. 

The following individuals are described: methylhexamethylene- 
ates B ietrammonium methyl sulphate, C,H,.N,Me‘SO,Me, m. p. 158°, 
Pat. and ammonium sulphate, C,H,.N,MeSO,NH, (from methylhexa- 
ives methylenetetrammonium methyl sulphate and hexamethylenetetr- 
line f amine, from the methyl] sulphate and ammonia or from formaldehyde, 
um, ammonia, and ammonium sulphate), m. p. 214—215°, nitrate, long, 
alo-§ colourless needles, m. p. 201—202° (decomp.), picrate (from other 
eds F salts and picric acid, from hexamethylenetetramine picrate and 
ed. f formaldehyde, and from trinitroanisole and hexamethylenetetr- 
inf amine), orange-yellow crystals, m. p. 204°, chloride, m. p. 186°, 
rch and perchlorate, m. p. 204°. Bismethylhexamethylenetetrammonium 
are}, sulphate, m. p. 212°. Ethylhexamethylenetetrammonium ethyl sul- 
ter. phate, m. p. 114—115°, nitrate, m. p. 137°, picrate, sulphur-yellow 
orf crystals, m. p. 173—173-5°, and perchlorate, m. p. 141—142°. 
ble Additive compounds were not obtained with the methyl esters of 
nth® boric, benzoic, salicylic, o-, m-, and p-chlorobenzoic, m-nitro- and 
ble trinitro-benzoic or formic acids. Hexamethylenetetramine gives 
es.f additive products with the following acetic esters (the m. p. are 
ld f placed within brackets after the name of the ester) : methy! chloro- 
of F acetate (143°); ethyl chloroacetate (198°); methyl bromoacetate 
onf (130°); ethyl bromoacetate (172°); methyl iodoacetate (142°); 
lly ethyl iodoacetate (169°). In these compounds the halogen atom 
is ionisable. Methyl dichloroacetate does not combine with hexa- 
methylenetetramine, whereas methyl trichloroacetate gives a 
compound, plates, m. p. 142°. The following compounds have 
also been prepared : Methylhexamethylenetetrammonium thiocyanate, 
p-toluenesulphonate, m. p. 204—205°, and (-naphthalenesulphonate, 
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m. p. 213—214°. Ethylhexamethylenetetrammonium benzenesyl. 
phonate, m. p. 157°. n-Propylhexamethylenetetrammonium - benz. 
enesulphonate, m. p. 134°. isoPropylhexamethylenetetrammoniun, 
benzenesulphonate, m. p. 131°. Benzylhexamethylenetetrammonium 
benzenesulphonate, m. p. 169°, and thiocyanate, m. p. 172°, allyl. 
hexamethylenetetrammonium benzenesulphonate, m. p. 130°. The 
latter substance is converted by sodium carbonate solution into 
acraldehyde and by concentrated hydrochloric acid and alcohol 
into allylamine hydrochloride in satisfactory yield. 

The preparation of n-propyl benzenesulphonate, a pale yellow liquid 
which readily decomposes when heated, of n-propyl toluene-p. 
sulphonate, a colourless liquid, b. p. 138°/cathode vacuum, and of 
benzyl benzenesulphonate, colourless crystals, which decompose when 
preserved, m. p. 59°, is described incidentally. H. W. 


Aminoacylcholine Esters. I. Glycylcholine. Harot 
Warp Dup ey (T., 1921, 119, 1256—1260). 


The Reaction of Taurine with «-Naphthylcarbimide. 
C. L. A. Scumipr (Proc. Soc. Exp. Biol. Med., 1921, 18, 204— 
205; from Physiol. Absir., 1921, 6, 297).—Taurine reacts with 
a-naphthylearbimide to form the corresponding hydantoic acid; 
this was identified by analysis of its barium salt. C. R. H. 


Compound of Carbamide with Calcium Nitrate. C. Boscu 
(U.S. Pat., 1369383 ; cf. A., 1918, i, 528; 1920, i, 150)—A compound 
corresponding with the formula Ca(NO,),,4CO(NH,), is obtained 
by mixing the constituents in the required proportions in the 
presence of a small quantity of water and then drying, or by adding 
to a hot concentrated solution of calcium nitrate or to a melt of a 
hydrate of this salt a suitable proportion of carbamide and allowing 
crystallisation to ensue. Long exposure of the salt or its solutions 
to a high temperature should be avoided, as even temperatures 
below the boiling point may cause decomposition with precipitation 
of calcium carbonate. The double compound is easily soluble in 
water and does not liquefy if exposed to the air. 
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Syntheses of Cyanic Acid and of Carbamide by Oxidation of 
Organic Substances: Amides, Nitriles, and Methylcarbyl- 
amine. R. Fosse and G. LauprE (Compt. rend., 1921, 173, 318— 
321; cf. A., 1919, i, 152, 313, 459; 1920, ii, 714, 779).—The amides 
of the monobasic acids on oxidation in ammoniacal solution give 
cyanic acid which can be converted into carbamide. Similarly, 
the various diamides and nitriles give varying yields of cyanic 
acid and carbamide, and methylcarbylamine yields the same 
products. W. G. 


Action of Mercury Fulminate on Various Metals and Alloys. 
A. LanGHans (Zeitsch. ges. Schiess- u. Sprengstoffw., 1921, 16, 
105—107).—A brief description is given of the properties and 
preparation of some metallic fulminates other than those of mercury 
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and silver. The action of mercury fulminate on various metals 
‘Jind alloys has been investigated by exposing them to its action 
» {when suspended in water, and in the dry state in a damp atmo- 
here. Aluminium is the most rapidly attacked; even after a 
‘Biew hours, extensive formation of alumina occurs. Magnesium is 

almost equally affected. There is appreciable action on copper and 
iinc, but none on nickel. The order in which the metals and alloys 
sand as regards resistance to the action of the fulminate is as follows, 
those most resistant being placed first : nickel, silver, tin, bismuth, 
fusible alloy, cadmium, iron, white metal, lead, copper, zinc, brass, 
magnesium, and aluminium. There is no apparent difference in 


en =i}. 

a f the effects produced by the white and grey varieties of mercury 
wher § fulminate. W. J. W. 
“ Action of Normal Sodium Arsenite on Thiocyano-com- 


rotp§ pounds. A. GurTmann (Ber., 1921, 54, [B], 1410—1414).— Ethyl 
thiocyanate reacts with a boiling alkaline solution of sodium 
arsenite to form ethyl mercaptan, sodium cyanide, and normal 


lide. f sodium arsenate ; with alcoholic potassium sulphide solution, it gives 
04— ff ethyl mercaptan and potassium thiocyanate. Allylthiocarbimide 
with J and sodium arsenite, on the other hand, give mainly sodium 
cid; | thioarsenite, ammonia, and a_ brownish-black, flocculent} precipi- 
H. ff tate. Cyanamide and dicyanodiamide do not oxidise sodium 
arsenite. Cyanogen sulphide reacts readily in accordance with 
SCH the equation: NC-S-CN-+Na,0+Na,AsO,=NaCN-+NaCNS-+ 
und f Na,;AsO,, whilst with ethyl cyanoiminocarbonate reaction takes 
ned f place smoothly: = NH:C(OEt)-CN-+Na,AsO,-+-H,O=2HCN + 
the # Na,AsO,-++-EtOH, thus indicating that the initial material has 
ing probably the constitution OEt-N°CH-N°C. H. W. 
a 


Conversion of Malonic Acid into Glycine and of Methyl- 
malonic Acid into «-Alanine. THEropoR CuRTIUs and WILHELM 
StmeperR (Ber., 1921, 54, [B], 1430—1437)—The course of the 
change is indicated by the scheme : CO,K-*CH,-CO,Et+N,H, —-~ 
00,K-CH,-CO-NH-NH, ~~ CO,H-CH,°CO-N, —*: [CO,H-CH,N-C.0] 
+#20 CO,H-CH,*NH,+CO,. 

Potassium hydrazinomalonate, m. p. 174°, is prepared in almost 
quantitative yield by heating potassium ethyl malonate with 
hydrazine hydrate on a boiling water-bath [benzylidenehydrazino- 
malonic acid, CO,H-CH,*CO-NH-N:CHPh, crystallises in thin 
needles, m. p. 162° (decomp.)]. The similarly-prepared potassium 
hydrazinomethylmalonate is a colourless crystalline powder, m. p. 
120—122° (corresponding benzylidene compound, thin needles, 
m. p. 148°). When an aqueous solution of potassium hydrazino- 
malonate and sodium nitrite is covered with ether and treated 
with the calculated amount of dilute hydrochloric acid, azido- 
malonic acid is obtained, which, however, could not be isolated in 
the pure state owing to its gradual hydrolysis to malonic and 
hydrazoic acids, and could not be converted into a homogeneous 
4 | urethane compound by means of alcohol. When the moist ethereal 
solution of the azido-acid is allowed to evaporate spontaneously, 


b b* 
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it gives a crystalline residue which does not melt below 260° anj 
which in all probability has the constitution CO,H-CH,*NH-CO,H 


or CHAS co since it gives glycine and carbon dioxide whey 


treated with cold water. The conversion of the azido-acid int 
glycine is most advantageously effected by preservation of the 
diazotised solution of the hydrazino-acid for some time, followed 
by evaporation to dryness and treatment of the residue with 
alcoholic hydrogen chloride and isolation of the glycine ester 
hydrochloride. 

Potassium hydrazinomethylmalonate in a similar manner yields 
azidomethylmalonic acid, a colourless, strongly acid liquid which 
decomposes only slowly when preserved; its conversion into 
methyl «-aminopropionate hydrochloride, m. p. 155—157°, is 
described. H. W. 


Constitution of Grignard’s Magnesium Compounds. Jaxon 
MEISENHEIMER and JOHANNES Casper (Ber., 1921, 54, [B], 1655— 


1665).— The formule, oan Et 5, o< me 


“Hal > Et~?SMgHar 4 
Bt OS Heo, which have been assigned to Grignard’s 
compounds must be regarded as unsatisfactory, since they fail to 
account for the reactivity of the substances. The authors, there- 
fore, propose to regard them as complex compounds of magnesium 
in which the central atom has the co-ordination number 4, thus: 
Eto Me< Hal In this formula the alkyl group and _ halogen 
atom are united to the magnesium by main valencies, the ether 
molecules by subsidiary valencies. When brought into contact with 
acetone, etc., the latter, by virtue of its greater reaction energy, dis- 
Me,CO-.., Alk 
Et,07 MéSqtar 
Re-arrangement of the bonds within the complex then occurs by 
which the subsidiary bond between the magnesium and the carbonyl 
oxygen becomes a chief bond; the alkyl group which has thus 
become detached from the magnesium atom attaches itself to the 
chief bond of the carbonyl carbon atom which has simultaneously 
become free, and the vacant co-ordination position of the magnesium 
Me,CAIk-O _OEt, 
atom is taken by a molecule of ether, thus : Ng. ; 
Et,0~° “Hal 
This conception is in complete harmony with the observation of 
Ahrens and Stapler (A., 1905, i, 868) that magnesium bromide and 
iodide form dietherates from which one molecule of ether can be 
displaced readily by a molecule of aldehyde, ketone, or amine. 
It also explains the peculiar behaviour of allyl haloids towards 
magnesium ; as the final product of these reactions a crystalline mass 
is obtained which consists entirely of the magnesium haloid di- 
etherate, the allyl radicle being quantitatively contained in the 
ethereal solution in the form of diallyl. [The rate of loss of ether 
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fom the magnesium haloid dietherates in a vacuum or when 
heated is fully described.] The course of the reaction is explained 
as follows: The primary reaction consists in the formation of a 
normal Grignard compound, pt >Mg <fts, from which a mole- 
cule of ether is immediately displaced by a further molecule of 
llvl_ bromide Et,0~4 <CsH; In this complex, the allyl 
ally > (,H,Br~ © “Br * 8 plex, y 
residue of the alkyl haloid is only loosely attached by reason of the 
union of the bromine atom to the magnesium, which may be thus 
aes Et,0-...c CsHs A all 
expressed: Quy} Br Me<Sgr °|- AS 3 consequence, when 
two such molecules come within range of one another, the allyl 
residue is readily detached, yielding diallyl. Simultancously, a 
change in bonds occurs by which the second bromine atom becomes 
attached by a main valency to the magnesium atom and the diallyl 
group by a subsidiary valency. A hydrocarbon such as diallyl has, 
however, but little free valency, and is therefore readily displaced 
by the ether, thus giving a magnesium haloid dietherate. The 
peculiar ability of allyl haloids is due to the reactivity of the halogen 
atom in these compounds and the relatively large amount of the 
available valency of the halogen atom. It is to be expected further 
that allyl bromide would have the same power of displacing ether 
from any similarly constituted Grignard compound. ‘This is shown 
to be the case, since allyl bromide is found to react with ethereal 
solutions of magnesium methyl, ethyl, or phenyl bromide to give 
the magnesium haloid dietherate, and butene, pentene, and allyl- 


| benzene respectively. 


The catalytic activity of ether and tertiary amines in promoting 
the action between magnesium and alkyl haloids cannot be ex- 
. . . o . : . . 
plained satisfactorily by the assumption of the formation of oxonium 

Et- Me . , . , 
salts of the type KO OS] , since in this case a mixture of mag- 
4 


nesium methyl and ethyl iodides must result. This difficulty is 
overcome by considering that the action between cther or base and 


’ & alkyl haloid proceeds only to the subsidiary valency stage, 


i> O-Mel, AlksN~~PhI, 
which accounts thus for the unusual mobility of the halogen atom. 


H. W. 


Accelerated Formation ot Magnesium Alkyl and Aryl 
Haloids. Harry Herwortn (T., 1921, 119, 1249-1256). 


Mercury Di-n-butyl and some of its Derivatives. JULES 
TrrFENEAU (Bull. Sci. Pharmacol., 1921, 28, 65—69; from Chem. 
Zentr., 1921, iii, 26)—Mereury di-n-butyl and its derivatives 
prepared by ordinary methods agree with the already known 
organic mercury compounds. Mercury di-n-butyl, Hg(CyH9)., is 
formed from n-butyl iodide and sodium amalgam in ethyl acetate 
solution, together with mercury butyl iodide; it is a colourless, 


bb*2 


i. 656° ABSTRACTS OF CHEMICAL PAPERS. 


highly refracting liquid with a characteristic odour, b. p. 223~ 
224°/760 mm.; b. p. 117—118°/10 mm.; d1-817. Mercury n-butyl 
hydroxide, C,Hy-Hg-OH, forms spangles, m. p. 47°. Mercury 
n-butyl hydrosulphide, CyH,-Hg‘SH, prepared from the preceding 
compound by the action of hydrogen sulphide, is crystalline, m. p, 
59°. Mercury n-butyl chloride, C,H,*HgCl, forms slender, lustrous 
needles, m. p. 125-5°; it gives a precipitate of silver chloride with 
alcoholic silver nitrate. Mercury n-butyl fluoride, C,H,-HgF, prepared 
from the hydroxide and hydrofluoric acid, forms crystals, m. p, 
147°; the alcoholic solution decomposes on warming. Mercury 
n-butyl bromide, C,Hy-HgBr, forms white, lustrous spangles, m. p. 
128°. Mercury n-butyl iodide, CjHg*Hgl, forms colourless spangles, 
m. p. 114°, turning yellow on exposure to light. Mercury n-butyl 
cyanide forms nacreous spangles, m. p. 40°. Mercury n-butyl 
acetate, CyH,-Hg-OAc, forms slender, hygroscopic needles, m. p. 
50—51°. G. W. R. 


Synthesis of Alkylarylmethanes from Ketones and Phenols. 
Arno MUuier (Chem. Zeit., 1921, 45, 632)—Hydrochloric acid 
with the addition of a small quantity of ferric chloride is the best 
catalyst for use in this synthesis; sulphuric acid, phosphoric acid, 
acetic acid, zinc chloride, and thorium oxide are useless. Of the 


ketones, acetone and monochloroacetone give the best results. 
W. P.S. 


Preparation of True Acetylenic Hydrocarbons from {)- 
Dibromopropylene. RK. Lespreau (Bull. Soc. chim., 1921, {iv), 
29, 528—535).—The method previously described (this vol., i, 490) 
has been extended to the preparation of certain other acetylenic 
hydrocarbons. Magnesium phenyl bromide reacts with By-dibromo- 
propylene to give {-bromo-y-phenyl-A*-propene, CH,:-CBr-CH,Ph, 
b. p. 102°/17 mm.; m. p. —12-5°; d® 1-39, which with bromine 
yields {y-tribromo-a«-phenylpropane, CH,Br-CBr,°CH,Ph, b. p. 
175—176°/18 mm. This compound reacts with sodium ethoxide 
to give «$-dibromophenylpropene, which when reduced with zinc 
dust and alcohol gives y-phenyl-A*-propinene, b. p. 70—71°/20 mm., 
giving a crystalline silver salt and a copper salt. Similarly, starting 
with magnesium cyclohexyl bromide, the compounds obtained are 
8-bromo-y-cyclohexyl-A*-propene, CH,:CBr-CH,°C,H,,, b. p. 82°/ 
10 mm.; d'° 1-24; ni} 1-501; BBy-tribromo-a-cyclohexylpropane, 
not isolated in the pure state; and y-cycloheryl-A*-propinene, 
b. p. 157—160°, giving a silver salt. These acetylenic hydro- 
carbons may also be obtained by the action of the magnesium 
alkyl or aryl bromide on «$y-tribromopropylene. _W. G. 


Experiments with w-Trifluorotoluene. Frip Swarts (Bull. 
Acad. roy. Belg., 1920, 389—398; from Chem. Zentr., 1921, iii, 
32; cf. A., 1899, i, 197).—By heating w-trifluorotoluene with 
four times the quantity of hydrobromic acid (d 1°79) in the 
presence of amorphous silica, benzoic acid is obtained quantita- 
tively by the following stages, CPhF,-+-HBr—CPhBrF,+ HF; 
CPhBrF,+2H,0=Ph-CO-OH+HBr+2HF. In the presence of 


> with 
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ion or copper, the side group is not attacked even at 350°. By 
nitration at 0°, w-trifluoro-m-nitrotoluene is obtained, b. p. 
102—103°/40 mm., together with traces of the other isomerides. 
These may be isolated by transformation into the trifluorotoluidides, 
the acetyl compounds of which are easily separated by fractional 
aystallisation. m-Acetotrifluorotoluidide has m. p. 103-5°. The 
results obtained with the nitration of w-trifluorotoluene are in dis- 
ment with the contention of Hollemann (“‘Substituierung im 
Benzolkern,” p. 479) that the orientation of a radicle is not altered 
when one of the elements in it is replaced by a substituent of 
similar behaviour to the radicle. G. W. R. 


Catalytic Hydrogenation of Organic Fluorine Derivatives. 
Frép Swarts (Bull. Acad. roy. Belg., 1920, 399—417; from Chem. 
Jentr., 1921, iii, 32—33).—The catalytic hydrogenation of organic 
fuorine derivatives by molecular hydrogen and platinum black 
proceeds differently according as the fluorine is substituted in an 
aromatic nucleus or in a side chain. Fluorine derivatives of the 
gyclohexane series may be prepared without attacking the side 
chain. The reduction of p-fluorobenzoic acid in the aqueous 
solution of its sodium salt proceeds in two well-defined stages, 
benzoic acid being formed at first and cyclohexanecarboxylic acid 
nore slowly afterwards. In the hydrogenation of fluorobenzene, 
the two stages are not so well defined. Silicon tetrafluoride and 
hydrofluoric acid have no effect on the activity of the catalyst. 

The hydrogenation of w-trifluorotoluene, CPhF, (see preceding 
abstract), gives exclusively trifluoromethyleyclohexane, a colourless 
liquid of unpleasant odour; d® 1:0870; d* 1-09800; b. p. 
107-05° /761-5 mm. ; liquid at —78°; n. 1°37661 (at 11-5°), mp 1°37945, 
ng 1°38379, n, 1°38704. w-Difluorotoluene gives by hydrogenation 
difluoromethyleyclohexane, a colourless liquid similar to the preced- 
ing compound, which has b. p. 125-25°/759 mm.; d!*> 1-01675. A 
little methyleyclohexane is also formed. The —CHF, group is thus 
slowly reduced and shows less stability than the —CF, group, a 
result that was expected from thermochemical considerations. 
v-Difluorochlorotoluene gives on hydrogenation difluorotoluene, 
toluene, and methyleyclohexane. It is not known whether toluene 
and methyleyclohexane are formed from difluorotoluene in the 
reaction. The presence of chlorine in the side group renders the 
fluorine less stable, and toluene may be formed by direct reduction. 
More silicon tetrafluoride is formed in the reduction of difluoro- 
chlorotoluene than in the case of difluorotoluene. The hydro- 
genation of difluoroethyl alcohol gave no positive result. G. W. R. 


The Action of the Grignard Reagent on certain Tervalent 
ano-iodo-compounds. Harry Hepwortu (T., 1921, 119, 
1244-1249). 


Additive Compounds of m-Dinitrobenzene. D. D. Karvf 
and J. J. SupBorovueH (J. Ind. Inst. Sci., 1921, 4, 159—176).— 
The ability of m-dinitrobenzene to form additive compounds with 
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a number of classes of organic substances has been investigated, 
In many cases the additive compound has been isolated by crystal. 
lising a mixture of the two components from alcohol. Where no 
definite compound could be isolated under such conditions, the 
freezing-point curve (temperature—concentration curve) has in many 
cases been examined. ; 

The combining capacity of m-dinitrobenzene is much less pro. 
nounced than that of s-trinitrobenzene or of «- and §-tetranitro. 
naphthalenes. Many addenda which combine with these latter 
do not form definite compounds with m-dinitrobenzene. Among 
the compounds that have been prepared, the molecular ratio between 
the nitro-compound and the addendum is the same with m-dinitro. 
benzene as with s-trinitrobenzene. The colours of the dinitro. 
compounds are a shade lighter and the melting points considerably 
lower than those of the corresponding trinitro-compounds. 

Individual compounds are described of m-dinitrobenzene with 
the following addenda: acenaphthene, C,.N j9,CgH4(NOx,)o, lemon- 
yellow needles, m. p. 735°; @-naphthylamine, dark red needles, 
m. p. 57°; benzeneazo-$-naphthylamine, deep red, lustrous prisms, 
m. p. 66°; aminobenzeneazodimethylaniline, short, brown needles, 
m. p. 115°; 1 : 5-naphthalenediamine, brownish-black crystals, m. p. 
78—79°; 3: 3'-diaminoazobenzene, lustrous, brown needles, m. p. 
90—91° ; 4-aminoazonaphthalene, C,H No°Cy 9H g*N H,,2CgH,(NO,),, 
dark red, microscopic needles, m. p. 122°; benzyl-«-naphthylamine, 
dark orange needles, m. p. 63-5°; 4: 4’-diaminodiphenylamine, 
violet-black needles, m. p. 91—92°; 3 : 3’-diaminostilbene, feathery, 
orange needles, m. p. 10O8—109°; 3-aminocarbazole, violet-brown 
prisms, m. p. 83—84°; o-aminoquinoline, orange leaflets, m. p. 
103—104° ; p-aminoquinoline, red prisms, m. p. 89—-90°; p-amino- 
tetrahydroquinoline, pale brown needles, m. p. 91—92°; 2-amino- 
6-methylquinoline, orange-red plates, m. p. 74—74-5°. 

According to investigations of the freezing-point curves, m-dinitro- 
benzene does not yield additive compounds with the following 
substances: fluorene, anthracene, phenanthrene, diphenyl, tri- 
phenylmethane, retene, 2: 4-dichloroaniline, 2 : 6-dibromoaniline, 
2:4: 6-tribromoaniline, o-, p-, and m-nitroaniline, 4-acetylamino- 
1-phenylazonaphthalene, p-aminobenzophenone, p-leucaniline, di- 
phenylamine, p-aminodiphenylamine, thiodiphenylamine, phenyl- 
6-naphthylamine, acetanilide, dimethylaniline, dimethyl-«-naphthyl- 
amine, tetramethyldiaminothiobenzophenone, dibenzylaniline, carb- 
azole, a«-diphenylpyridine, $-imino-«-cyanohydrindene, 3-phenyl- 
pyrazolone, |-phenyl-3-methylpyrazolone, phenylacridine, quinoline, 
isoquinoline, tetrahydroquinoline, tetrahydroisoquinoline, 6- and 
8-methylquinoline and the corresponding tetrahydro-compounds, 
a- and §-naphthaquinoline, carbostyril, 2: 3 : 5-triphenylpyrrole, 
6-naphthol, 8-naphthyl ethyl ether, dimethylaniline disulphide, 
acetophenoneoxime, benzaldehydephenylhydrazone. 

8-Tetranitronaphthalene forms additive compounds with the 
following substances : p-aminoazonaphthalene, 

2C9H,(NO.)4,NHy°C,9HgNoC, 9H, 


chocolate powder, m. p. 240°, aminobenzeneazodimethylaniline, 
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2 gH,(NO,),,NHg*CgHyNo*CgHyNMeg, black leaflets, m. p. 206— 
7°; tetramethyldiaminobenzophenone, 

2C 9H, (NO,),,CO(C,H,N Me,),, 
black plates, m. p. 207—208°. It does not unite with tetramethyl- 
diaminodiphenylmethane. H. W. 


The Sulphonation of Toluene with Chiorosulphonic Acid. 
LeoNaARD Harprine (T., 1921, 119, 1261—1266). 


Preparation of ar-Tetrahydronaphthalenesulphonic Acids, 
their Chlorides and Derivatives. Terrain G. Mm. B. H., 
Berlin (D.R.-P. 336615; from Chem. Zentr., 1921, iv, 125— 
/26).—Tetrahydronaphthalene is treated at low temperatures 
with chlorosulphonic acid and the resultant mixture separated 
after hydrolysis or transformation into suitable derivatives. For 
example, chlorosulphonic acid cooled to —5° is added to tetra- 
hydronaphthalene with agitation, the temperature being maintained 
below 5°. After separation of the theoretical amount of hydro- 
chlorie acid the products are poured into cold water and the light 
yellow powder, consisting of about equal parts of 1- and 2-tetra- 
hydronaphthalenesulphonyl chloride, separated by filtration. The 
acids are obtained by treatment with steam. After evaporation 
to dryness in a vacuum, fetrahydronaphthalene-1-sulphonic acid is 
obtained by extraction of the residue with chloroform and crystalli- 
sation and forms monohydrated crystals, m. p. 105—110°. Tetra- 
hydronaphihalene-2-sul phonic acid remains in the residue and may be 
recrystallised from dilute sulphurie acid. The mixed sulphonyl 
chlorides on treatment with ammonia solution give mixed amines 
with development of heat. These dissolve in sodium hydroxide 
solution on warming, and on cooling the sodium salt of tetrahydro- 
naphthalene-2-sulphonamide, Cy H,,"SO,°-NHNa, is obtained, which 
by treatment with acids gives free tetrahydronaphihalene-2-sulph- 
oamide, crystals, m. p. 137°. By the action of acids or carbon 
dioxide on the alkaline mother-liquor, the tetrahydronaphthalene-1- 
sulphonamide is obtained as crystals, m. p. 137—140°. (The 
isomerides, which have almost the same melting point, show a 
depression of melting point to 110—115° when mixed.) Tetra- 
hydronaphthalene-1-sulphonyl chloride, obtained from the 1-sulph- 
onamide by way of the acid, has m. p. 70—72°; it gives with 
aniline, ‘etrahydronaphthalene-\-sulphonanilide. By the action of 
zinc dust on a suspension of the sulphonyl chlorides in water a 
mixture of crystals of the zine salts of the corresponding sulphinic 
acids is obtained. Complete reduction with fuming hydrochloric acid 
and zine dust gives a mixture of a- and {-tetrahydronaphthylihiols, 
an oil, b. p. 143—147°/15 mm., which gives white needles with 
alcoholic mercuric chloride solution. Oxidation of the alcoholic 
ammoniacal solution by air gives the corresponding disulphides, 
S,(C,9H,,)2. By treating a solution of the mixture of «- and 
8-tetrahydronaphthylthiols in 2N-sodium hydroxide solution 
with monochloroacetic acid, warming for a short time, and 
treating the cooled mixture with ammonium chloride solution, 
the aminonium salt of 2-ietrahydronaphthylihiolacelic acid separates 
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in crystalline leaflets. The free acid, obtained by treatment with 
hydrochloric acid, has m. p. 69—70°, and is identical with the 
product obtained from the 2-sulphonyl chloride by way of the 
sulphonic acid and thiol. 1-7'etrahydronaphthylihiolacetic acid is 
obtained from the mother-liquors after the crystallisation of the 
ammonium salt of the 2-acid by precipitation with hydrochloric 
acid; it forms crystals, m. p. 133—135°. Both thiolacetic acids, 
especially the 2-acid, are readily transformed into “ tetrahydro. 


naphthalenethioindigo.” G. W. R. 


Action of Sodammonium on Diphenylmethane, Fluorene, 
and Indene. Dimethylfluorene. P. Lrepeau and M. Picoy 
(Compt. rend., 1921, 173, 84—86).—Diphenylmethane reacts only 
slowly and very incompletely with sodammonium, giving a sodium 
derivative. Fluorene reacts readily to give a substituted sodium 
derivative, although a portion of the fluorene at the same time 
undergoes hydrogenation. The sodium derivative of fluorene acts 
on methyl chloride to give dimethylfluorene, m. p. 95—96°; b. p. 
286-5°/764 mm., yielding a tetrahydro-derivative, b. p. 230—281°/762 
mm.; 148—149°/20 mm. Indene behaves in the same way with 
sodammonium, but a much larger proportion of the indene undergoes 
hydrogenation. 


Tetranitromethane. IV. Conversion of Tertiary Amines 
into Secondary Nitrosoamines. Ericu Scumipt and Ricnarp 
ScHuMACHER (Ber., 1921, 54, [B], 1414—1419; cf. A., 1920, 
i, 727).—Further examples of the conversion of fatty aromatic 
tertiary amines into secondary nitrosoamines by tetranitromethane 
in the presence of pyridine are given. The method is applied to 
aliphatic tertiary amines in the presence of acetic acid. 

m-Bromodimethylaniline, m. p. 11°, b. p. 100—104°/2 mm., 
gives m-bromophenylmethylnitrosoamine, colourless crystals, m. p. 
43—44°, in 89% yield. p-Bromophenylmethylnitrosoamine, 
colourless needles, m. p. 73—74°, is obtained from p-bromodi- 
methylaniline, the yield being 93°, whilst 2 : 4-dichlorodimethylani- 
line, b. p. 92—95°/2 mm., gives a 92% yield of 2: 4-dichloro- 
phenylmethylnitrosoamine, yellowish-white needles, m. p. 53—54°. 
Tri-n-propylamine (1 mol.) dissolved in acetic acid (2 mols.) is 
transformed by an alcoholic solution of tetranitromethane (1-1 
mols.) in a sealed tube at 100° into di-n-propylnitrosoamine, b. p. 
59—61°/1-5 mm., the yield being 92-3°% of that theoretically 
possible. Diisobutylnitrosoamine, b. p. 68°/1-3 mm., diisoamy]l- 
nitrosoamine, b. p. 100—102°/2-5 mm., and diethylnitrosoamine, 
b. p. 61—63°/12 mm., are prepared similarly. m-Nitrodimethyl- 
aniline is converted by the same method into m-nitrophenylmethy]- 
nitrosoamine, m. p. 74—75°, in 95-4% yield. H..W. 


Transformation and Hydrolysis of Toluene-p-sulphonyl- 
p’-anisidide and its N-Methyl Derivative. J. HaLBERKANN 
(Ber., 1921, 54, [B], 1665—1675).—Treatment of the substances 
named with acid results in hydrolysis or in a wandering of the 
p-toluenesulphonyl group such as has been described by Witt and 
Truttwin (A., 1914, i, 228) and Witt and Uerményi (A., 1913, i, 360). 
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p-Toluenesul phonyl-p-anisidide, long, colourless, prismatic needles, 
n. p. 113—114°, is converted by methyl sulphate in aqueous 
jkaline solution into N-p-toluenesulphonylmethyl-p-anisidide, 
(Me-C,H,-NMe-SO,°C,H,Me, prismatic rods, m. p. 68—69°. The 
tter substance is converted by a mixture of sulphuric acid (d 1-84) 
md glacial acetic acid into 2-methylamino-5-methoxyphenyl-p-tolyl- 
alphone, CgH,Me-SO,-C,H,(OMe)-NHMe, large, colourless, acute 

prisms, m. p. 150°, which is characterised as a secondary base by 

the isolation of its »?troso-derivative, coarse, colourless rhombo- 

hedra, m. p. 86—87°, and acetyl compound, four-sided needles, 

m. p. 188°. The action of sulphuric acid in aqueous solution of 
varying concentration on N-p-toluenesulphonylmethyl-p-anisidide 
at 150° has been systematically examined; solutions containing 
up to 40°% of acid have but little action owing to the sparing 
wlubility of the original materials. Better results are obtained 
with 50°, acid, but the highest yields (60%) of volatile base 
(V-methyl-p-anisidine, colourless leaflets, m. p. 35—36°) are 
obtained with 60° acid, whereby the remainder of the original 
substance is in part unchanged and in part transformed. <A 70% 
acid causes complete transformation even at 120°. 

Sulphuric acid (d 1-84) converts toluene-p-sulphonyl-p-anisidide 
mainly into p-aminophenol-3-sulphonic acid, cubes or plates, or 
(+H,O), needles, the crystalline form depending on the tempera- 
ture of crystallisation; in addition, small amounts of 2-amino-5- 
methoxy phenyl-p-tolylsul phone, CgH,Me*SO,.°C,H3(NH,)*OMe, are also 
produced. Better yields of the latter substance (35%) are obtained 
by the action of sulphuric acid (d 1-73) during an hour at 110°. 
It erystallises in almost colourless prisms, m. p. 148°, and yields 
an unstable hydrochloride, long, colourless needles, and an acetyl 
derivative, needles, m. p. 134°. As a primary amine, the sub- 
stance can be diazotised, and thus yields the following compounds 
by coupling with phenols in alkaline solution and with m-phenylene- 
diamine in acid solution : bis-[4’-methoxy-2’-p-toluenesulphonylbenz- 
eneazo]-4 : 6-dihydroxybenzene, 

[C,N,*SO,°C,H,(OMe)-N:N],C,H,(OH),, 

slender, orange-red needles, m. p. 272° (decomp.), after darkening 
above 250°; 4’-methoxry-2’-p-toluenesulphonylbenzeneazo-2 : 4-dihydr- 
orybenzene, CzH,*SO,°C,H,(OMe)-N°N-C,H,(OH),, coarse, brown- 
ish-red needles, m. p. 219°; 4’-methoxy-2’-p-toluenesulphonylbenz- 
eneazo-B-naphthol, C,H,*SO,°C,H,(OMe)-N:N-C,,H,-OH, bright red 
needles, m. p. 203°; 4’-methoxy-2’-p-toluenesulphonylbenzeneazo- 
m-phenylenediamine hydrochloride, violet-red needles. 2-Amino- 
5-hydroxyphenyl-p-tolylsulphone, from the methyl ether and hydro- 
chloric acid at 150°, forms colourless prisms, m. p. 150°. H. W. 


The Formation and Properties of Dithioketones (R,C:S‘S) 
and Dithio-ethers (R,S‘S). II. Kuverst Gosar Natrk (T., 
1921, 119, 1231—1242). 

Nitro- and Amino-derivatives of Methylethylbenzene. 
ALPHONSE MatLHE (Compt. rend., 1921, 173, 160—162).—1-Methyl- 
3-ethylbenzene when nitrated in the cold with fuming nitric acid 
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in acetic acid gives 6-nitro-l1-methyl-3-ethylbenzene, b. p. 245° 
which on reduction with nickel at 250° gives 6-amino-1-methy. 
3-ethylbenzene, b. p. 228—229°, giving a hydrochloride, m. p. 15. 
The amine reacts with various organic acids to give the following 
derivatives: formyl, m. p. 151°, acetyl, m. p. 105°; propiony, b. p, 
318—320°; butyryl, m. p. 72°; isovaleryl, m. p. 68°, and benzoyl, 
m. p. 152°. With phenylearbimide it gives di-1-methyl-3-ethy. 
phenyl-6-carbamide, m. p. 105°. It condenses with aldehydes to 
give Schiff’s bases, namely, 6-benzylideneamino-|-methyl-3-ethylbenz. 
ene, b. p. 330°, and 6-isovalerylideneamino-|-methyl-3-ethylbenzene, 
b. p. 268—270°. With glycerol and sulphuric acid in the presence 
of nitrobenzene, 6-amino-1-methyl]-3-ethylbenzene yields 8-methyj. 
6-ethylquinoline, b. p. 273—275°. By alkylation in the presence of 
aluminium oxide at 380—400° the amine gives 6-dimethylamino. 
1-methyl-3-ethylbenzene, b. p. 217°, and 6-diethylamino-1-methyl-3. 
ethylbenzene, b. p. 235°. 

When nitrated without precaution with sulphuric and_ nitric 
acids, methylethylbenzene gives dinitrobenzene-| : 3-dicarboxylic 
acid, m. p. 215°, but if the nitration is carried out slowly the product 
is s-trinitro-1-methyl-3-ethylbenzene, m. p. 90°. W. G. 


Influence of Substitution in the Components on Equilibria 
in Binary Solutions. XXIX. The Binary Systems of m- 
Aminophenol with Amines. Roserr Kremann and Herz 
Hout (Monatsh., 1920, 44, 613—630; cf. this vol., i, 561).— 
m-Aminophenol and p-toluidine form a compound (1:1), which is 
considerably dissociated in the fused mixture; the eutectic with 
p-toluidine lies at 37° and corresponds with 13° of m-aminophenol. 
The system: aniline—m-aminophenol gives two curves meeting in a 
eutectic at —16° with 85% of aniline. «-Naphthylamine and m- 
aminophenol yield a simple eutectic at 36° and 84°% of the amine. 
8-Naphthylamine and m-aminophenol yield a compound (1: 1), 
m. p. 91°, the eutectics corresponding with 90-5° and 51°, of the 
amine, and with 90° and 71% of the amine. 

With o- and m-phenylenediamines, m-aminophenol forms, not 
compounds, but only eutectics: (0-) 63° and 55% and (m-) 24° 
and 63% of the diamine. The system : m-aminophenol—p-phenyiene- 
diamine forms two compounds :2 mols. m-aminophenol:1 mol. 
p-phenylenediamine, m. p. 97°, and the 1: 1-compound, m. p. 
102-5° ; the eutectics between m-aminophenol and the 2 : l-compound 
between the 2 : 1- and the 1 : 1-compounds, and between the | : 1-com- 
pound and p-phenylenediamine, corresponding respectively with 94° 
and 23%, 95° and 38%, and 101° and 56% of the diamine. 

The system : p-aminophenol—p-toluidine exhibits no signs of the 
formation of a compound, but gives a eutectic at 41° corresponding 


with 95% of p-toluidine. T. H. P. 


Influence of Substitution in the Components on Equilibria 
in Binary Solutions. XXX. The Binary Systems of Di- 
phenylmethane with Phenols and Amines. Rospert KREMANN 
and Junius Frirscu (Monatsh., 1920, 44, 631—653).—The binary 
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systems, diphenylmethane with «- and £-naphthylamines and 
phenylenediamine furnish no evidence for the existence of com- 
junds in the solid state; the eutectics lie at 9-5°, 21-4°, and 23-3° 

respectively, and correspond with 63%, 95%, and about 99% 
respectively of diphenylmethane. 

Similarly, diphenylmethane forms no compound with «-naph- 
thol, 8-naphthol, catechol, or quinol, the eutectics in the respective 
systems lying at 19-6°, 22-6°, 23-1°, and 23-9°, and corresponding 
with 92-5°%, 95-0%, 99-0, and almost 100% of diphenylmethane. 
Further, diphenylmethane forms no compound with resorcinol or 

yrogallol, but the binary systems show solubility gaps. 

“With m- or p-nitrophenol or picric acid, diphenylmethane forms 
no compounds; the eutectics in the three binary systems lie at 22°, 
23°, and 22-5° respectively, and correspond with 97, 99—100, and 
93 mol.°%, of diphenylmethane. T. H. P. 


Tautomerism of Resorcinol. J. Herziac and §S. ZEIse. 
(Ber., 1921, 54, [B], 1403—1407)—A question of priority (cf. 
Herzig and Zeisel, A., 1920, i, 732; Fuchs, A., 1920, i, 545; this 
vol., i, 241). H. W. 


The 1: 2-cycloHeptanediols and the Suppleness of the 
Saturated Rings. J. Bérseken and H. G. DerRx (Rec. trav. 
chim., 1921, 40, 529—531).—A preliminary paper giving an account 
of the preparation of the two isomeric | : 2-cycloheptanediols from 
cycloheptene. The cis-isomeride, m. p. 46°, is obtained by oxidising 
cycloheptene with potassium permanganate and magnesium sulphate. 
It gives a dioxymethylene derivative, b. p. 199°. For the prepara- 
tion of the trans-isomeride, m. p. 63°, the cycloheptene is oxidised 
with peroxybenzoic acid in chloroform solution and the product 
hydrated by treatment with dilute hydrochloric acid. It gives a 
dioxymethylene derivative, b. p. 197°. The method of distinguishing 
between cis- and trans-isomerides by the action of acetone is not 
therefore applicable to seven-carbon ring compounds. W. G. 


The Distinction and Separation of Cyclic cis- and trans- 
1:2-Diols by means of Acetone. J. BOrsEKEN and H. G. 
Derx (Rec. trav. chim., 1921, 40, 519—524).—The cis-isomerides 
of the cyclic 1 : 2-diols condense with acetone in the presence of a 
little hydrogen chloride to give compounds containing a dioxy- 
methylene ring, whereas under the same conditions the trans- 
isomerides do not react. The cis-condensation compound can 
readily be isolated and then reconverted into the diol by boiling 
with dilute acids. 

In this way it is shown that of the tetrahydronaphthalene-2 : 3- 
diols the cis-isomeride has m. p. 120°, and gives with acetone a 
condensation product, m. p. 78—79°, whilst the trans-isomeride has 
m. p. 135°. Of the tetrahydronaphthalene-1 : 2-diols, the cis- 
isomeride has m. p. 102°, and gives with acetone a condensation 
product, b. p. 105°/2 mm.; nif° 1-52613; dj 1-0812, whilst the 
trans-isomeride has m. p. 112—113°. W. G. 
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Action of Organomagnesium Compounds on Arylsulphonir 
Chlorides. E. Wrprextnp and D. Scnenk (Ber., 1921, 54, [B), 
1604—1612). —Chlorides and esters of sulphonic acids, at any rate 
in the aromatic series, behave qualitatively and quantitatively 
differently from chlorides and esters of carboxylic acids towards 
organomagnesium derivatives. Assuming the formation of an 
intermediate product of the type R-SR’,(OH),, the chief types of 
action may be represented by the schemes : (1) Ar-‘SEt,(OH), > 
Ar’S:Et+2EtOH, (2) 2Ar-SMe,(OH), —> Ar-S,0,-Ar+2H,O-+ 3C,H,, 
(3) Ar-SPh,(OH), —> Ar-SO- Ph+-Ph: Ph-+-H, 6, and (4) C, H, ‘SO Ct 
MgPhBr —> C;H,"SO,Ph. In general, reaction leads ‘to the pro- 
duction of a number: of compounds and its exact course is influenced 
by the specific nature of the components. 

p-Toluenesulphonyl chloride is converted by an ethereal solution 
of magnesium ethyl bromide into ethyl p-tolyl sulphide, b. p. 117— 
119°/34 mm., di-p-tolyl disulphoxide, m. p. 87—88°, and mag. 
nesium p-toluenesulphonate. p-Toluenesulphonyl chloride and 
magnesium methyl iodide yield p-tolyl methyl sulphide, a colourless 
liquid, b. p. about 104—105°/20 mm., and di-p-tolyl disulphoxide, 
the latter being in this case (in contrast with the former instance) 
the main product of the change. Benzenesulphonyl chloride and 
magnesium phenyl bromide give diphenyl, diphenyl sulphide, and 
(as main product) diphenyl sulphoxide. Diphenyl, phenyl-p-tolyl- 
sulphone, phenyl-p-tolyl sulphoxide (?%), and magnesium toluene- 
p-sulphonate are obtained from p-toluenesulphony! chloride and 
magnesium phenyl bromide. The action of magnesium «-naphthyl 
and camphor bromides on p-toluenesulphonyl chloride does not 
yield homogeneous products. 

Magnesium ethyl bromide reacts slowly with ethyl toluene-p- 
sulphonate in ethereal solution, giving, as main product, mag- 
nesium toluene-p-sulphonate (cf. Ferns and Lapworth, T., 1912, 
101, 297). H. W. 


Thiophenols. IV. Thiophenol Ethers of Triphenyl- 
methane and the Auxochromic Action of Alkylthiol Groups. 
K. Branp and Orro STaLLMANN (Ber., 1921, 54, [B], 1578—1585).— 
The introduction of the methylthiol group into triphenylearbinol 
has been effected in several positions. As is to be expected, this 
group is more pronouncedly auxochromic in its action than is the 
methoxyl radicle, and the effect when in the ortho-position to the 
central carbon atom is greater than when in the para-position. 

o-Nitrophenyl methyl sulphide, m. p. 64—65°, is conveniently 
prepared by the reduction of the corresponding disulphide by 
sodium hydroxide and sodium sulphide. It is slowly converted 
by methyl sulphate into o-nitrophenyldimethylsulphonium metho- 
sulphate, NO,*C,H,SMe,°O-SO,"OMe, colourless crystals, m. p. 
155—157° (decomp. ), which is transformed by potassium iodide 
into the corresponding iodide, unstable, yellow needles, m. p. 79— 
81° (decomp.). o-Aminopheny] methyl sulphide, prepared by the 
reduction of the nitro-compound with zine filings and hydrochloric 
acid, b. p. 234°/atmospheric pressure, 133—134°/15 mm., is con- 


ae arp} 
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Phonic verted by Sandmeyer’s reaction into o-bromophenyl methyl sulphide, 

» {Bi a colourless, highly refractive liquid, b. p. 256°/768 mm., and small 
quantities of diphenylene disulphide, m. p. 158°. The bromo- 
compound reacts normally with magnesium in the presence of 
ether, and the product gives o-methylthioliriphenylcarbinol, 
0H-CPh,°C,H,SMe, broad, colourless needles, m. p. 95-5—96°, 
with benzophenone and 0o’-dimethylthioltriphenylcarbinol, colour- 
less leaflets, m. p. 136°, with ethyl benzoate. H. W. 


Preparation of Glycols Corresponding with Pinic, Nor- 
pinic, and d-Camphoric Acids and their Derivatives. G. J. 
QstLING (Ofvers. Finska Vet.-Soc., 1914, 57, [A], No. 7, 19 pp.; 
fom Chem. Zentr., 1921, iii, 105—106).—2 : 2-Dimethyl-1 : 3-di- 
nethanoleyclobutane, OH-CH,-CH< (i)? >CH-CH,-OH, is prepared 
by acting on an alcoholic solution of diethyl norpinate with metallic 
sodium at 140°, adding water, and heating for some hours, distilling 


urless § off the alcohol, and extracting the alkaline solution with ether. 
xide, § It is a viscous liquid of aromatic odour, b. p. 150—152°/15 mm. 
ance) § The dibromide, C,H,,Br,, is a colourless liquid with b. p. 128— 
and § 130°/10 mm. 2: 2-Limethyl - 1 - methanol - 3 - 8 - ethanolcyclobutane, 


and ff 0H-CH,-CH<C\12 >CH-CH,CH,-OH, the glycol corresponding 
2 


with pinic acid, prepared similarly, is a liquid, b. p. 166—167°/117 
mm. The dibromide, C,H,,Br,, is a liquid, b. p. 144—145°/10 mm. 
thyl § Methyl camphorate, prepared by the action of an alcoholic solution 
of camphoric acid on methyl sulphate in the presence of potassium 
hydroxide at the ordinary temperature, has b. p. 133°/13 mm., 
p-p. § d*° 10799, nj, 1-46271, [«],+49-07°. This and the diethyl salt, 
ag. as in the case of norpinic acid esters, 
12, § CH,—CH-CH,°OH _ give, on reduction, 1 : 2 : 2-trimethyl-1 : 3-di- 
| | (Me methanolcyclopentane (annexed formula), 
‘Rilllig, forming long needles, m. p. 126—127°. The 

yl- § CH,—CMe°CH,°OH corresponding oxide, C,gH;,0, is prepared by 
heating the glycol with hydrochloric acid; it 


Ss. 

— § forms leaf-like crystals of camphor-like odour, m. p. 176°. 

101 By acidifying the residue obtained after removing the reduction 

Lis products of ethyl camphorate, an oily acid is obtained which gives 

he campholide by heating in a vacuum. This by reduction gives the 

le glycol above describeci. Reduction of camphoric anhydride gives the 
glycol in small amounts as well as campholide and camphoric acid. 

y G. W. R. 


y Formation of Bicyclic. Systems with cycloButane Rings. 

G. J. Osriine (Ofvers. Finska Vet.-Soc., 1915, 57, [A], No. 23, 14 pp. ; 
4 from Chem Zentr., 1921, iii, 106)—An attempt to prepare a bicyclic 
cyclobutane compound by acting on the dibromide obtained from 
‘ the glycol of pinic acid (see preceding abstract) with sodium was un- 
successful. By the action of sodium on ethyl pinate complex products 
: were obtained. The dry distillation of lead pinate gave a ketone, 
C,H,,0, of pleasant odour, b. p. 93—95°/25 mm.; d}{° 0-9448; 
ni; 1-4755; it is probably identical with the substance obtained 
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by the distillation of calcium pinate (Bousdorff, A., 1912, i, 34). 
The semicarbazone has m. p. 160°. Dry distillation of calciuy 
camphorate gave a good yield of camphoric anhydride. G. W. R 


_1:2:2-Trimethyl-1 : 3-dimethanolcyclopentane. G. J. 
OsTLING (Zeitsch. ** Technikern,”’ 1916, Jan.; from Chem. Zentr., 1921, 
iii, 106).—By reduction of campholide (see preceding abstracts), 
| : 2: 2-trimethyl-1 : 3-dimethanolcyclobutane is obtained accord. 
ing to the equation, 


CH,—CH—-CH, CH,—CH-—CH,-OH 
| | 
CMe, Yo 44H=| (Me, 
! | 
CH,—CMe—CO CH,—CMe—CH,-OH 


Oxidation of the glycol gives d-camphoric acid ; it has [«}?? +-64-07° 
(in alcohol). The inner oxide, formed by the elimination of water, 
gives [«]};+27-20° (in ether). The corresponding dibromide was 
prepared, but not in a state of purity. G. W. R. 


Action of Magnesium Phenyl Haloids on Diphenylchloro- 
acetyl Chloride. Constitution of Triphenylvinyl Alcohol. 
ALex. McKenzig and Joun Scorr WALKER Boy te (T., 192], 119, 
1131—1140). 


A Compound of Sulphuric Acid with the Chloride and 
Anhydride of Benzoic Acid. Max Bergmann and Frirz Raprt 
(Ber., 1921, 54, [B], 1652—1655).—Benzoyl chloride combines 
readily with anhydrous sulphuric acid in chloroform solution to 
yield the additive product, C,H,0,;CIS, long, prismatic needles, 
m. p. 52—53° after previous softening. It may be preserved 
unchanged for some days in an absolutely dry atmosphere, but is 
very sensitive to atmospheric moisture and is immediately decom- 
posed by water with the formation of benzoic acid, its activity in 
this respect far exceeding that of benzoyl chloride. The substance 
is dissociated easily into its components, and therefore yields 
benzoyl chloride and chlorosulphonic acid when treated with 
phosphorus pentachloride in the cold. Similarly, benzoic anhydride 
and sulphuric acid unite when dissolved in carbon disulphide to 
yield the substance C,,H,,0,S, colourless needles or prisms, m. p. 
70—72°. By analogy, these observations are considered to cast 
some doubt on the assumption that acetylsulphuric acid, 
CH,°CO’SO,H, is the active catalyst in acetylating mixtures of 
sulphuric acid and acetic anhydride. H. W. 


Action of Methyl and Ethyl Alcohols on Esters of 2: 6- 
Dinitro- and 2:4:6-Trinitro-benzoic Acids. J. J. Sup- 
BOROUGH and D. D. Karv® (J. /nd. Inst. Sci., 1921, 4; 177—180).— 
The remarkable observation of Rosanoff and Prager (A., 1909, ii, 
32) that 2:4: 6-trichloro- or tribromo-benzoic acid is almost 
quantitatively esterified when heated with ethyl alcohol at 180— 
200° has led the authors to examine the possibility of alcoholysis 
under similar conditions with substances which might be expected 
to exhibit marked steric hindrance. It is found that methyl and 


ethyl 
react 
earba 
hydro 


Sw 
(MLL! 
to th 
find 1 
the } 
Simil: 
the a 
sulph 
harve 
influe 
Ray 

Al 
Acid 
Dass 


ORGANIC CHEMISTRY. i. 667 


ehyl 2: 6-dinitrobenzoates and methyl 2: 4 : 6-trinitrobenzoate 
ract with ethyl alcohol at about 180° with elimination of the 
arbalkyloxy-group and formation of the corresponding nitro- 
hydrocarbon. H. W. 


Sulphonations in the Presence of Iodine. V. AuGER and 
(Mute) M. Vary (Compt. rend., 1921, 173, 289—240).—Contrary 
to the results of Ray and Dey (T., 1920, 117, 1405), the authors 
fnd that the sulphonation of benzoic acid either with or without 
the presence of iodine yields only 1° of o-sulphobenzoic acid. 
Similarly, in the sulphonation of catechol in the presence of iodine 
the authors obtained the 3-sulphonic acid mixed with some 3 : 4-di- 
sulphonic acid. Dihydroxybenzene-3-sulphonic acid gives a basic 
rium salt, (C,H,O,*SO,Ba),Ba,4H,O. The authors doubt the 
influence of iodine in sulphonations, which is attributed to it by 
Ray and Dey (loc. cit.). W. G. 


Alcoholysis. IV. Alccholysis of Esters of «8-Unsaturated 
Acids and of the Corresponding Saturated Esters. B. 
DASANNACHARYA and J. J. SupBoroveu (J. Ind. Inst. Sci., 1921, 
4, 181—203).—According to Sudborough and his co-workers 
(T., 1905, 87, 1842; 1907, 91, 1033; 1909, 95, 315), an acid con- 
taining an «f$-unsaturated linking is esterified far more slowly 
than its saturated analogue when the catalytic method of esterifica- 
tion is used, whilst Williams and Sudborough (T., 1912, 101, 412) 
have shown that the ethyl esters of «8-unsaturated acids are hydro- 
lysed much more slowly than the esters of the corresponding 
saturated acids. Since the processes of catalytic esterification and 
alcoholysis under the influence of hydrogen chloride have been 
shown to be similar in many respects, the authors have investigated 
the effect of an «8-unsaturated linking in the acyl portion of an 
eter on alcoholysis, using hydrogen chloride as catalyst. The 
action of ethyl alcohol on methyl butyrate, methyl crotonate, 
methyl 6-phenylpropionate, and methyl cinnamate and the corre- 
sponding reverse changes have been examined by a dilatometric 
method very similar to that used by Kolhatkar (T., 1915, 107, 921). 
lt is found that esters containing an «@-olefinic linking in the acyl 
goup undergo alcoholysis far less readily than the esters of the 
corresponding saturated acids, but that the effect is not so great as 
in esterification. A diminution of the alcoholysis constant is 
caused by the replacement of a $-methyl group by phenyl. 
Kolhatkar’s generalisation (loc. cit.) that in the case of alcoholysis 
the ratio of the constants for the direct and the reverse reactions is 


roughly independent of the nature of the acyl group is confirmed. 
H. W. 


Hydrogenation of Aromatic Compounds by the Aid of 
Platinum. V. Hydrogenated Phenylnaphthylmethane- 
carboxylic Acids. Ricuarp Wi.istArrer and Ernst WALD- 
scumipt-Lerrz (Ber., 1921, 54, [B], 1420—1430; ef. this vol., ii, 
185).—The shortage of fatty acids in Germany has led the authors 
to examine the possibilities of hydrogenated derivatives of o-benzoyl- 
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and o-naphthoyl-benzoic acids in this direction. It is found with 
these substances that the nucleus is first hydrogenated and the 
ketonic group is reduced subsequently. Also, hydrogenation 
follows a different course from that in the cases of benzene o 
naphthalene, since it is here possible to isolate incompletely hydro. 
genated products. The alkaline earth and heavy metal salts of 
perhydronaphthylmethylbenzoic acid are characterised by solubility 
in hydrocarbons, whilst the alkali salts are soaps corresponding, 
in this respect, with fatty acids containing about ten carbon atoms, 

The possibilities of optical and geometrical isomerism of the 
perhydronaphthylmethylbenzoic acids are fully discussed and the 
isolation of four isomerides is described. 

Dicyclohexylacetic acid, rhombic platelets, m. p. 137°, is readily 
obtained by the hydrogenation of diphenylacetic acid in the presence 
of platinum ; the sodium, potassium, copper, ferric, silver, and lead 
salts are described. Hydrogenation of o-benzylbenzoic acid in the 
presence of platinum charged with oxygen leads directly to the 
corresponding perhydro-acid, CgH,,°CH,°C,H,9°CO,H, a _ viscous 
liquid which probably consists of a mixture of cis-trans-isomerides; 
the potassium, calcium, lead, copper, and silver salts are described. 
The first named of these does not behave as a soap. 

a-Naphthoyl-o-benzoic acid, monoclinic sphenoidal — crystals, 
a:6:c=1-565:1: 1-610, B=97° 54’, m. p. 174°, is formed together 
with the corresponding §-naphthyl derivative by the action of 
phthalic anhydride on naphthalene in benzene solution in the 
presence of aluminium chloride; it is reduced by zine dust in 
ammoniacal solution containing copper salts to «-naphthylmethyl- 
o-benzoic acid, CyyN_-CH,"C,H,’CO,H, triclinic crystals, m. p. 146°, 

- the sodium, calcium, barium, zinc, copper, iron, lead, and silver salts 
of which were examined. When subjected to catalytic hydro- 
genation it gives as intermediate product, a dihydro-acid, 
C,,H,,0,, long, thin, triclinic prisms, m. p. 163°, a@:b:c= 
0-7311:1:0-5161; «108° 54’, B=105° 44’, y=93° 19’ (the 
sodium, lead, copper, calcium, and silver salts are described). 
[«-Naphthoyl-o-benzoic acid in similar manner gives a dihydro-acid, 
C,g3H,,03, in which the ketonic group remains intact; it crystallises 
in rectangular plates, m. p. 201°.] «-Naphthylmethyl-o-benzoic 
acid, or, preferably, «-naphthoyl-o-benzoic acid, is catalytically 
hydrogenated in the presence of oxygenated platinum to a mixture 
of perhydro-«-naphthylmethylbenzoic acids, Cy 9H, .*CH,°CgH49*CO,H, 
which can be separated into its components by crystallisation from 
light petroleum, thereby yielding: «-acid, triclinic, asymmetric 
crystals, a:b :c=0-9641:1:1-0141; «106° 49’, B=110° 19, 
y=83° 51’, m. p. 129°; §-acid, triclinic, asymmetric crystals, 
@:b:c=0-6102: 1:0-5519; «—101° 24’, B=101° 52’, y=90° 37’, 
m. p. 114°; y-acid, needles, m. p. 94°; 6-acid, m. p. 82—84°. 
The solubilities of these acids in light petroleum, acetic acid, and 
ethyl acetate respectively have been determined. The corre- 
sponding salts of the isomeric acids are very similar to one another; 
the sodium, calcium, lead, copper, and silver compounds are described. 
H. W. 
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Pinabietic Acid, a Definite Resin Acid. I. Isolation and 
Purification. Osstan AscHan (Annalen, 1921, 424, 117—133).— 
The less volatile fractions obtained on distilling pine oil in a current 
of superheated steam yield a solid substance, from which, by 
methods for the details of which the original should be consulted, 
a well-characterised, crystalline acid, Cy9Hg90,, can be separated. 
This acid apparently belongs to the abietic series, and is named 
pinabietic acid. When pure, it separates from methyl alcohol in 
small, truncated prisms, m. p. 182—183°. It forms a normal 
gdium salt, Co9H,,0,.Na, which may be precipitated from methyl 
alcoholic solution, and two acid sodium salts, CypH,,0,Na,2CygH 3,0. 
and C.9H,,0,Na,3C9H 4 0,. The latter is obtained as a porcelain- 


eadily § like mass when carbon dioxide is passed into an aqueous solution 

os) . . . . . 

7 hee # containing the normal sodium salt, and is made use of in the separa- 
r tion of pinabietic acid from the impurities which accompany it. 

ews C.K. I 


Pinabietic Acid, a Definite Resin Acid. II. Molecular 
Weight and Rotatory Power. Ossian Ascyan and K. E. 
Exuoim (Annalen, 1921, 424, 133—-150).—Figures for the mole- 
cular weight of pinabietic acid, obtained both by titration and 


stals, . . . 

ther | by the ebullioscopic method, using ether as solvent, agree closely 
n of § With the value required for a monobasic acid having the formula 
the Cop H 9900. 


“The remarkable influence of the nature of the solvent on the 


t in ea oS ie 

yl. § totatory power of pinabietic acid appears to be a definite character- 

46°. | istic of that substance. Many of the measurements recorded in 
’ . . 

alts | the paper were made before the method of purification (cf. 

Iro. | preceding abstract) had been perfected, and, in consequence, were 

cid. | performed with specimens which were not absolutely pure. The 
’ . . . . 

c— | numbers obtained, however, are quite accurate enough to indicate 

the | the general character of the effect under investigation, and the 

d) following measurements made with a specimen, m. p. 176—178°, 

are typical of a number which show that whilst in aromatic solvents 


pinabietic acid exhibits a strong dextrorotation, in aliphatic solvents 


oie | it is levorotatory : 2-60°, solution in benzene [«]j; +20-84° ; 3-17% 
lly — Solution in ethyl alcohol [«]j;—30-87°. ©. kK. 1. 
Ire 


Pinabietic Acid, a Definite Resin Acid. III. Constitution 


mn CPre of Pinabietic Acid. Arrrurt I. VIRTANEN 
‘ic dad (Annalen, 1921, 424, 150—215).—With certain 
y’, H,C7% \o.cO.H reservations, the annexed formula is held to 
s, HC! 1!“ express the constitution of pinabietic acid (cf. 


ON CH, two preceding abstracts). This conclusion 
is drawn as the result of a fairly extensive 
“ study of the properties and decompositions of 

H.C” \CH the substance. 
H.c\ CHMe The investigation of the oxidation products of 
' \Z the substance was attended with difficulty. The 
CH, only acid which could be isolated from the product 
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obtained using chromic acid mixture was acetic acid, but alkalin 
permanganate yielded isobutyric acid indicating (see below) the 
presence of an isopropyl group. The acid is certainly unsaturated 
not only towards permanganate but also towards all the usual 
reagents for the double bond. Thus with hydrogen bromide in glacial 
acetic acid at 0° a dihydrobromide, m. p. 188—192° (decomp.), is pro. 
duced. This fact taken alone would seem to indicate that two double 
bonds are present, but hydrogen iodide forms only a monohydr. 
iodide, m. p. 191—193° (decomp.), bromine in carbon disulphide a di. 
bromide, m. p. 107—110° (decomp.), and gaseous hydrogen in the 
presence of platinum black a dihydro-derivative, needles, m. p. 170— 
175°, all of which are fully saturated substances. The inference drawn 
from these observations is that pinabietic acid contains one double 
bond and one cyclopropane ring which undergoes fission with 
hydrogen bromide, but not with hydrogen iodide, bromine, or 
hydrogen and colloidal platinum. Determinations of the iodine 
number gave inconsistent results, but confirmation of the conclusion 
relating to the presence of the cyclopropane ring was derived from a 
study of the refractivities of the methyl and ethyl esters. These 
esters, it should be noticed in passing, are very difficult to prepare 
by the ordinary method, and, when once formed, are by no means 
easily hydrolysed. The methyl ester, b. p. 225—226°/16 mm., 
dj! 1-0500, ni} 1-52685, best obtained by the action of methyl! sulphate 
on the sodium salt of the acid, gives [], 92-582, which is close 
to the value calculated assuming one double bond and one cyelo- 
propane ring. The ethyl ester, b. p. 241—242°/20 mm., dj 1-0339, 
nj, 1-52129, prepared from the silver salt and ethyl iodide, gives 
[R], 97-320. These numbers are also of importance inasmuch as 
they appear to disprove the existence in the molecule of pinabietic 
acid of an aromatic nucleus, and this in the face of evidence which 
might be taken to indicate its presence; for pinabietic acid can be 
nitrated and sulphonated. The dinitro-derivative is a well-charac- 
terised substance, m. p. 190—193°, [«]# (1-91% solution in acetone) 
+43-89°, forming crystalline ammonium, sodium, calcium, barium, 
and silver salts, a methyl ester, m. p. 180—183°, and an ethyl ester, 
m. p. 160—162°, [«]7} (330% solution in acetone)+42-03°. On 
reducing the dinitro-acid with tin and hydrochloric acid a diamino- 
acid was formed and was isolated as its dihydrochloride, m. p. 280° 
(approx.). 

When the chloride of pinabietic acid is distilled under reduced 
pressure, carbon monoxide and hydrogen chloride are evolved, and 
a hydrocarbon, C,,H,., called pinabietene, b. p. 191—194°, d? 
0-9734, collects in the receiver. The same substance may be 
obtained by heating pinabietic acid in a sealed tube at 260—270°. 
It is quite stable towards cold permanganate, and undoubtedly 
contains an aromatic nucleus, as is shown by its behaviour on 
bromination, nitration, and sulphonation. The bromo- and nitro- 
derivatives were difficult to purify, but a definite monosulphonic 
acid was isolated in the form of its calcium salt. An important 
decomposition is that which takes place when pinabietene (or 
pinabietic acid) is heated with sulphur at 180—190°. Hydrogen 
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sulphide, and probably methyl mercaptan, are evolved, 
Pr8 and retene (formula annexed) is produced, indicating that 
IN pinabietene is to be regarded as an octahydromethylretene, 
in which two of the three six-carbon rings are fully 

\A\. reduced. That the aromatic nucleus remaining is that 
J ll which bears the isopropyl residue is clearly proved by 
INS the fact that pinabietene on oxidation, both by nitric 
\*_ acid and by manganese dioxide and sulphuric acid, yields 
\Z Me trimellitic acid (benzene-1 : 2 : 4-tricarboxylic acid). The 


methyl group removed by heating with sulphur is presum- 
170—F ably situated in one of the only two positions (marked by asterisks 
lrawn ff in the formula for retene), in which its elimination would be 
louble necessary to enable oxidation to an aromatic 
with Pr? hydrocarbon to occur. No+evidence has so far 
Ie, or AN been forthcoming to enable this ambiguity to be 
odine | resolved, but, excepting this, the annexed formula 
usion \Z\cH, for pinabietene may be regarded as estublished. 
OM a y lap? It is clear from what precedes that the ring 
These Me which in pinabietene has an aromatic character in 


H. of CH pinabietic acid contains a double bond, a cross- 
HC. Wy, CHMe linking similar to that present in thujene, and the 


mm., CH carboxyl group, the elimination of which as 
hate ° CO+H,0 causes reversion to the benzenoid form. 
close FF The exact relation between these features and the remainder of 
yclo- F the molecule cannot be determined with certainty on the evidence 
339, F available, but from the refractive indices of the esters and the 


extraordinary stability towards acids and alkalis of pinabietic 
acid, which may be fused with potassium hydroxide and boiled 
with 50% sulphuric acid without any change occurring, it is 
considered (a) that the double bond is endocyclic, (4) that pinabietic 


ibe F acid is an «$-unsaturated acid, and (c) that the double bond and 
rac- Ff) cross-linking are in ‘“‘ conjugation.”’ These conclusions are embraced 
ne) F in the formula given at the commencement of this abstract, although 
um, & several alternatives are obviously possible. 


Moreover, the stability of pinabietic acid towards zinc and acetic 
acid, and even towards sodium and boiling amyl alcohol, is rather 


no- # an unusual property for an «f-unsaturated acid. 

30" The following physical constants are recorded for pure pinabietic 
aid: m. p. 182°, b. p. 255—257°/16 mm., [«]j}} —30-66°. On 

ed — exposure to air, the m. p. is depressed, small amounts of resinous 


substances being produced. The ammonium salt is gelatinous 
and the silver salt amorphous, but the calcium, strontium (7H,Q), 
barium (H,O), lead, and copper salts are crystalline. 

In view of the extraordinary variations in the rotatory power 
of pinabietic acid in different solvents (cf. preceding abstract), 
the methyl and ethyl esters have now been examined in this con- 
nexion. In both cases qualitatively similar differences are observed, 
although the numerical values are not so large. The following are 
typical measurements: Methyl ester, 5-53% solution in methyl 
aleohol, [«]#?—4-71°, 1-92°% solution in benzene, [«]j-+14-85°. 
Ethyl! ester, 2-84% solution in ethyl alcohol, [«]})—7-77°, 2-73% 


. 
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solution in benzene, [«]?-+12-48°. Both esters appear to posses 
normal molecular weights in benzene as well as in aliphatic solvents, 
The author thinks it probable that Johansson’s abietic acij § 
(A., 1920, i, 232) was an impure form of pinabietic acid. He gives, 
concise summary of the literature of the abietic acids. C. K.L. 


Isomerism of Formylphenylacetic Esters. VI. Alkylation 
of Formylphenylacetic Ester. WitHritm WISLICENUS and 
Rospert v. Scurérrer (Annalen, 1921, 424, 215—232).—In con. 
tinuation of former work (A., 1920, i, 841), the authors show 
that ethyl formylphenylacetate may be alkylated on carbon or 
on oxygen according to the conditions employed, higher tempera. 
tures favouring the formation of the C-alkyl derivatives, which } 
may also be obtained from the corresponding O-alkyl compounds 
by heating. The compounds of both types undergo hydrolytic 
fission on treatment with acids and alkalis in close analogy with fi 
the ketonit and acid modes of hydrolysis of ethyl acetoacetate and 
its derivatives. 

Ethyl «-formyl-«-phenylpropionate (the C-methyl compound), 
b. p. 125-—128°/15 mm., is the principal product of the action of 
methyl iodide on a boiling alcoholic solution of ethyl sodio- 
formylphenylacetate, and is the sole product when the experiment 
is conducted in a sealed vessel at 120°. It quickly reddens a fi 
magenta solution decolorised by sulphurous acid, and _ yields 
1 : 4-diphenyl-4-methyl-5-pyrazolone, pale yellow prisms, m. p. 57°, 
on heating with phenylhydrazine. When hydrolysed with alcoholic 


sodium hydroxide, it gives «-phenylpropionic acid, whilst with fg! 


dilute sulphuric acid it yields an oily aldehyde, b. p. 203—205°, — 
giving a phenylhydrazone, m. p. 128—129°, thought to be «-phenyl- 
- propaldehyde, although it was not identified with certainty. The 
C-methyl compound does not decolorise permanganate in acetone 
or bromine in chloroform in the cold (distinction from the O-methyl 
isomeride). 

Ethyl phenylmethoxymethyleneacetate [8-methoxyatropate] (the 
O-methyl derivative), colourless prisms or needles, m. p. 54—55°, 
b. p. 173—174°/15 mm., is the chief product of the action at the 
ordinary temperature of methyl sulphate and aqueous sodium 


hydroxide on ethyl formylphenylacetate, and is the sole product F* 


if the decomposition be carried out at 0°. It reddens decolorised 
magenta only slowly, but instantly decolorises cold permanganate, 
and can be titrated with a chloroform solution of bromine (dis- 
tinction from the C-methyl compound). In the last reaction, two 
atoms of bromine are taken up, but are liberated again on evaporat- F 
ing the solvent, pure ethyl 8-methoxyatropate remaining. On 
hydrolysis by means of alcoholic sodium hydroxide, the O-methyl 
compound yields phenylacetic acid and formic acid, whilst with 
dilute sulphuric acid it gives phenylacetaldehyde and carbon 
dioxide. It does not pass into the C-methyl derivative on repeated 
distillation under diminished pressure, but is completely converted 
at 240°. 

The action of methyl sulphate at temperatures higher than that 
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nf the atmosphere leads to the formation of considerable quantities 
: of the C-methyl compound. When, for example, it is allowed to 
i fact on a suspension in boiling benzene of dry ethyl sodioformyl- 
phenylacetate a mixture of approximately equal quantities of the 
wo isomerides is produced, whilst with ethyl formylphenylacetate 
and warm 30° aqueous potassium hydroxide the product obtained 
s ethyl «-phenylpropionate, evidently derived from the C-methyl 
ompound by hydroiysis. 
_| Ethyl «-formyl-a-phenyl-n-butyrale, b. p. 125—127°/12 mm., 
and ethyl B-ethoxyatropate, b. p. 174—175°/12 mm. (the C- and 
(0-ethyl derivatives), are generally very similar in their modes of 
. formation and properties to the corresponding methyl compounds, 
although the C-ethyl derivative is formed in rather greater pro- 
portion than the C-methyl compound under similar experimental 
onditions. Moreover, the conversion of ethyl $-ethoxyatropate 
into ethyl «-formyl-«-phenyl-n-butyrate takes place at a lower 
temperature than is the case with the methyl compounds, and 
may be brought about by repeated distillation under diminished 
pressure. Again, ethyl «-formyl-a$-diphenylpropionate, a strongly 
odorous oil, b. p. 184—185°/17 mm., is the only compound which 
an be isolated by distillation from the product of the action of 
benzyl chloride on alcoholic ethyl sodioformylphenylacetate, 
although, to judge by the action on bromine in chloroform solution 
of the undistilled oil, a certain amount of the O-benzyl ether must 
have been formed originally. 


-Ethyl sodioformylphenylacetate reacts with ethyl bromoacetate, 

giving ethyl «-formyl-a-phenylsuccinate, a viscous oil, b. p. 203— 
205°/12 mm., and with ethyl chloroformate yielding ethyl B-ethyl- 
arbonatoatropate, CO,Et-O-CH:CPh-CO,Et, a viscous oil, b. p. 
99°/15 mm., giving the reactions characteristic of unsaturated 
ompounds. C. K. L. 


The Two Methyl d-Allylcamphorcarboxylates, the Three 
Propan-$-olcamphorcarboxylolides, and the Camphopropan- 
ol which is derived from them. A. HALLER and (MMs) 
RaMART-Lucas (Compt. rend., 1921, 173, 115—120; cf. A., 
1903, i, 503)—In the preparation of the methyl d-allyleamphor- 
arboxylates two stereoisomerides are obtained, one of which 
s solid, m. p. 75—76° and the other liquid, but never entirely free 
irom the solid form. The solid isomeride has a much lower specific 
. Potatory power than the liquid and in either case the value of 
«|p is less in solution in benzene than in alcohol. The solid methyl 
. Pllyleamphorcarboxylate, when treated with strong sulphuric 
acid, gives two isomeric propan-f$-oleamphorcarboxylolides, one 
m. p. 141° and the other m. p. 89—90°. The liquid ester gives a cam- 
phorcarboxylolide, m. p. 117—118° isomeric with the other two. The 
wo camphorcarboxylolides, m. p. 141° and 117—118°, when heated 
vith alcoholic potassium hydroxide, give the same camphopropan-B-ol, 


YH*CH,°CHMe-OH 
Hu<do “yb. p. 162—164°/14 mm. ; [a],+31° 25’, 
jiving a phenylurethane, m. p. 116—117°; [«],+45° 4’. W. G. 
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The Esterification of Dimethylaminoisophthalic Acid. I], 
Preparation of 4-Dimethylaminoisophthalic Acid. IIL 
Esterification of 4-Dimethylaminoisophthalic Acid. N. 
Smopitaka (Rev. Chim., 1921, 1, 88—101; cf. A., 1920, i, 
737, and this vol., i, 418)—Methyl 4-aminoisophthalate js Ben: 
converted by means of methyl sulphate successively into methyl 
4-methylaminoisophthalate, m. p. 115°, and methyl 4-dimethy|.§™ 
aminoisophthalate, both of which yield the corresponding acids 
on hydrolysis with alcoholic potassium hydroxide. 

The work described in the second paper (III) has already been 
published (see A., 1920, i, 737). C. K. I. 


Additional Properties of the Keto-enolic Double Linking. 
H. Gaur and R. Weick (Compt. rend., 1921, 173, 315—318; ef. 
A., 1920, i, 485, 675).—The 8-form of ethyl phenylpyruvate is con-Jvhilst 
verted by hydrogen chloride or bromide into the «-isomeride, but§ Sodi 
with hydrogen iodide it undergoes hydrogenation. If ammoniafof ben: 
is bubbled through the liquid $-ester, it is converted into phenyl-feare be 
benzylbutyrolactonecarboxylamide, m. p. 229°. If the ester is firstfand th 
dissolved in ether and ammonia passed into this solution at —15°,[peratu 
four compounds are obtained. The first compound is only stable §repeate 
at —15° and loses ammonia when the temperature rises. Theffof ben 
second is the amide described above. The third is ethyl phenyl-ferystal 
butyrolactonecarboxylaie, m. p. 140°, and the fourth is the ammonium fn. p. 
salt corresponding with the enolic form of this ester. If ammonia {ithe «- 
is replaced by diethylamine in this reaction, the only product is fpale y 
the diethylamine salt, m. p. 130—135°, of ethyl phenylbutyrolactone- §193°/1' 
carboxylate. W. G. either 


An Ammonium Molybdoquinate. Grorcres Tanret (Compt. ~ 


rend., 1921, 173, 43—45).—The author has isolated a crystalline 8.form 
ammonium quinomolybdaie having the constitution Ben: 
OH-MoO,:0°C,H,,0;"NH,,aq. idened 
and [«],—22-5° (in nitric acid). If an excess of ammonium}, 
molybdate is mixed with a solution of quinic acid, there is evidence fy, e 
of the formation of another compound, not isolated, having wre 
[«],)—72°. W. G. Tasos 


The Formation and Stability of spire-Compounds. VI} Ben 
New Derivatives of cycloPropane and cycloHexanespirocyclo- fP'Pat 
propane. STanLEyY Francis Biron, Witt1am Henry Goves, chloric 
and GEorRGE ARMAND RosBert Kon (T., 1921, 119, 1315—1328). 


The Reagent ‘‘ Iodine-+Alkali.’’ Action on some Organic fand 1 
Nitrogenous Compounds. Paunt Rosin (Ann. Chim., 1921, Warm 
[ix], 16, 77—140)—A more detailed account of work already fof be 
published (cf. A., 1919, i, 489, 592; 1920, i, 95, 568; this vol., i, Balumir 


violet : 
idenedi 
arity ir 
the B-f 
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113, 272). W.G. fof pro 
be. 

A New Case of Anisotropy in Melting Point. Arno Miium wd 

(Ber., 1921, 54, [B], 1481—1482).—Dianisylidenecyclohexanone (cf. Darmnes 


Wallach, A., 1907, i, 220), prepared by the action of aqueous sodium 


; monox 
hydroxide on a mixture of cyclohexanone and anisaldehyde, melts 
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empletely at 160—161° to a cloudy liquid, which suddenly becomes 
‘Iiansparent at 171°; it is very well adapted for the experimental 
‘Iiemonstration of anisotropy. H. W. 


Benzylidenecarvone. Arno Mier (Ber., 1921, 54, [B], 
\471—1481).—Under certain definite conditions it has been found 
pssible to prepare benzylidenccarvone and to separate it into a 
?) Biquid («) and a solid (8) modification. Comparison of the ultra- 
violet absorption spectra of these substances with those of benzyl- 
ienedihydrocarvone and benzylidenementhone shows close simil- 
arity in the cases of the «-form and benzylidenedihydrocarvone and 
the 8-form and benzylidenementhone. {$-Benzylidenecarvone must 
ME-Fiherefore have the formula OMe< Oy Cat) >CH-CMe:CH,, 
con-§vhilst that of the «-variety cannot yet be decided “withe certainty. 
but§ Sodium hydroxide solution (15°) is gradually added to a solution 
onia fof benzaldehyde and carvone (d” 0-9642, [«], —59-48°) in alcohol, 
nyl-§care being taken that the temperature does not exceed -+-2° to +3°, 
first fand the mixture is subsequently preserved at the atmospheric tem- 
15°,fperature during forty-eight hours. The product is fractionated 
able repeatedly under diminished pressure, thereby giving a mixture 
The fof benzylidenecarvones from which, after some time, the $-form 
nyl-erystallises. @-Benzylidenecarvone forms almost colourless leaflets, 
ium§m. p. 114—115°, [a], —815° in ethyl alcoholic solution, whereas 
onia the «-derivative (which was possibly not quite homogeneous) is a 
t is pale yellow oil which shows no tendency to crystallise, b. p. 191—- 
yne- $193°/10 mm., d” 1-041, [a], +152-30°. Attempts to convert 
}. either form into an oxime or a semicarbazone were unsuccessful. 
The «-variety absorbs hydrogen chloride in dry ethereal solution 
‘with the formation of an unstable, dark brown oil, whereas the 
$form remains unchanged when treated similarly. 
Benzylidenedihydrocarvone is reduced by sodium to benzyl- 
. fidenedihydrocarveol, b. p. 182—184°/11 mm. (phenylurethane, 
ull Im. p. 233—234°). The same phenylurethane is prepared from 
the product of the reduction of «- or $-benzylidenecarvone by 
sodium in alcoholic solution. Oxidation of «- or @-benzylidene- 
carvone by potassium permanganate yields mainly benzoic acid. 
vi. | Benzylidenementhone, b. p. 182—183°/8 mm., is conveniently 
elo- Prepared by saturating a mixture of its components with hydrogen 
GH, chloride. 


_ | Course of the Reduction of Benzylidenediacetylmonoxime 
mic fand the Preparation of Benzyldiacetyl. Orro Driers and 
)21,#Watrer Porerscu (Ber., 1921, 54, [B], 1585—1591).—Reduction 
aly fof benzylidenediacetylmonoxime, CHPh:CH-C(N-OH)-COMe, by 
-» 1, faluminium amalgam in boiling alcoholic solution gives a mixture 
'. fof products from which «-phenylpentane-8-one, a colourless, mobile 
liquid with a pleasant odour, b. p. 105—110°/2 mm., has been 
isolated (semicarbazone, lustrous leaflets, m. p. 125°). It is trans- 
Hormed by amyl nitrite and hydrochloric acid into benzyldiacetyl- 
monoxime, CH,Ph°CH,°C(N-OH)-COMe, long, matted needles, m. p. 
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93°. Catalytic reduction of benzylidenediacetylmonoxime in the 
presence of platinum does not give satisfactory results, and hydrogey : 
is only slowly absorbed; with palladium, on the other hand, re. 
duction is rapid, and the end point is sharply defined. A mixtur 
of substances is produced from which it has been found possibk 
to isolate 3 : 6-di-8-phenylethyl-2 : 5-dimethyl pyrazine, 
CMe—N 
CH,Ph-CHyC<y Gy, C’CHa'CHPh, 
slender, colourless needles, m. p. 104°, and benzyldiacetylmonoxime 
(see above). The latter gives a phenylhydrazone, pale yellow 
needles, m. p. 149°, and a dioxime, colourless leaflets, which iff, 
transformed by nitrogen peroxide in dry ethereal solution into the 
furoxan, Cy,H,,0,N,, coarse, pearly crystals, m. p. 63—64°. Benzyl. 
diacetylmonoxime is converted by boiling sulphuric acid (35%) into 
benzyldiacetyl, CH,Ph-CH,°CO-COMe, b. p. 128—129°/19 mm. 
H. W. 


The Formation and Stability of spire-Compounds. V. 
Derivatives of cycloHexanespirocyclohexane and of cyclo- 
Pentanespirocyclohexane. Wooprorp STANLEY Gowax 
PLuCKNETTE Norris and JocELYN Fieitp Tuorpe (T., 1921, 119, 
1199—1210). 


Anthraquinone and its Derivatives as Reductive Catalysts. 
CHARLES SUNDER and Marcet BapER (Bull. Soc. Ind. Mulhouse, 
1921, 87, 187—189).—The facility with which anthraquinone is re- 
duced to antkraquinol and the ready oxidisability of the latter render 
it an excellent hydrogen carrier for the hydrogenation of difficultly 
reducible substances such as «-naphthaleneazo-$-naphthol. This 
property is not exhibited to the same extent by a considerable 
number of derivatives of anthraquinone which have been examined; 
on the other hand, 2-hydroxyanthraquinone is somewhat morfi 
active than the parent substance. H. W. 


Certain Nitroamines of the Anthraquinone Series. [nrvys? 
Terres (MMonatsh., 1920, 41, 603—612)—The work of Scholl 
(A., 1905, i, 70) and of Scholl and Krieger (A., 1905, i, 145) is 
continued. 


Nitro-1-nitroaminoanthraquinone, O6.<o5 >C,H,(NO,)*NH-NO, - 
prepared by the action of nitric acid (d 1-5) on 1-aminoanthra 1348), 


quinone, forms a pale brown precipitate, exploding at 149—LdI’, 
or, if heated more slowly, at 10—i5° lower; the position of the® pp, 
nuclear nitro-group was not ascertained. ScHOL 

2 : 4-Dinitro-1-nitroaminoanthraquinone, C,,H,O,N,, formed along 583—t 
with the previous compound, separates in pale yellow crystab§ youje 
exploding at 137—142°, or slowly decomposing at 100°. By methy 
alkali hydroxides or ammonia in the cold, or by sodium acetate§ qoqy¢, 
solution in the hot, it is converted into the salts of the aci-form anthra 
these being difficultly soluble in cold, but readily so in hot, waterf tn, 
which, however, hydrolyses them rapidly. Aniline dissolves thint. 4 
nitroamine, giving a reddish-brown salt, and at above 100° the 216°, - 
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lution becomes bluish-green, apparently owing to the formation 
ff compounds similar to those formed from aniline and 2 : 6-dibromo- 
: §-dinitro-1 : 5-dinitroaminoanthraquinone (Scholl and Krieger, 
c. cit.). Treatment by the ordinary denitrating media, for in- 
stance, phenol and sulphuric acid, converts the nitroamine into 
) : 4-dinitro-1-aminoanthraquinone, m. p. 270—272° (uncorr.); the 
atter is reduced by ammonium sulphide to 1 : 2 : 4-triaminoanthra- 
yuinone (cf. D.R.-P. 264290, A., 1914, i, 63), which forms a 
juish-red powder, remaining unmelted at 300°, and dissolves in 
ucetic acid to a violet-red solution (1 : 2-diaminoanthraquinone- 
ed), in concentrated sulphuric acid to a reddish-brown solution 
with a blue tinge, and in alkaline sodium 
hyposulphite solution to a brownish-red 
dye, showing scarcely any affinity for 
unmordanted vegetable fibres. 

As an ortho-diamino-compound, | : 2 : 4- 
triaminoanthraquinone reacts readily with 
o-diketones; by phenanthraquinone in 
acetic acid it is converted into 4-amino- 
1 : 2-(9’ : 10’)phenanthrazinoanthraquinone 
(annexed formula), which is obtained as a 
mass of brown crystals. 

Dinitro-1 : 5-dinitroaminoanthraquinone, C,,4H,O,)N,, prepared by 
the nitration of 1: 5-diaminoanthraquinone, forms a greenish- 


-Byellow, crystalline powder, exploding at 121—122°, or, if heated 


slowly, decomposing gradually from 116° upwards; it behaves 


yptowards alkalis, sodium acetate, or aniline similarly to 2 : 4-dinitro- 


l-nitroaminoanthraquinone. ‘Treatment with phenol and sulphuric 
acid converts it into dinitro-1 : 5-diaminoanthraguinone, C,4H,O,N,, 


‘Bwhich forms as a deep red precipitate, and by acids is precipitated 


in red flocks from its solution in dilute sodium hydroxide. Re- 
duction of this compound by means of ammonium sulphide results 
in the formation of 1 : 5 :@ : ¢-tetra-aminoanthraquinone, C,,H,,.0.N,, 
which forms a blue powder and is converted into a deep brown 


“lo"pazine (?) by the action of phenanthraquinone in acetic acid solution. 


T. H. P. 


Synthesis of 1 : 6-Dihydroxy-2-methylanthraquinone. JOHN 


“P LionEn SIMONSEN and Mapyar Gopat Rav (T., 1921, 119, 1339— 
= 12 p 1348). 


The Methyl-1:2-benzanthraquinone Series. III. R. 
Scuott, CuristIAN SEER, and ALois ZinkEe (Monatsh., 1921, 41, 
588—602; cf. Scholl and Tritsch, A., 1912, i, 36, Scholl and 


i Neuberger, A., 1912, i, 562)—The preparation of 3-chloro-4- 


methyl-1 : 2-benzanthraquinone is described. Its constitution is 
deduced from its formation from 3-amino-4-methyl]-1 : 2-benz- 
anthraquinone (Scholl and Neuberger, loc. cit.) and also by its 
transformation under the influence of molten potassium hydroxide 


Pinto 4-methyl-1 : 2-benzanthraquinone, brown needles, m. p. 215—- 


216°, which is converted by the successive action of potassium 
VOL, CXXx. i. cc 
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permanganate and boiling acetic anhydride into the anhydride gf, 
anthraquinone-| : 2-dicarboxylic acid. 
2-Chloro-1-methylnaphthalene, a pale yellowjliquid, b. p. 144 
145°/12 mm., 155°/23 mm., is prepared in the usual manner frop 
2-amino-l-methylnaphthalene hydrochloride and is converted by 
nitric acid (d 1-4) at 5° into a mixture of mononitro-derivativey 
slender, pale yellow needles, m. p. 133—134°, and slender, yelloy 
needles, m. p. 70—80°. With phthalic anhydride in the preseng 
of aluminium chloride and carbon disulphide, it gives 0-6-chlom. 
5-methylnaphthoylbenzoic acid, colourless prisms, m. p. 182°. The 
latter is transformed by sulphuric acid or by successive treatment 
with thionyl chloride and aluminium chloride into 3-chloro-. 
methyl-1 : 2-benzanthraquinone, yellow or greenish-yellow needles, 
m. p. 268°. When impure specimens of this substance are treatedf* 
with molten potassium hydroxide, a second methylbenzanthr.—” 
quinone, yellowish-brown needles, m. p. 225—226°, is obtained. : 
a-Methoxynaphthalene and phthalic anhydride, under the in. 13-0 
fluence of aluminium chloride and carbon disulphide, give a mixtur CyoH, 
of o-4-methoxynaphthoylbenzoic acid, small, yellow needles, m. pp 
192—193° (the sodiwm and calcium salts are described), and 0-4. 
hydroxynaphthoylbenzoic acid, long, slender, yellow needles, m. p. 
206—208° (the sodiwm and silver salts were prepared). Co. 
a-Naphthoyl-o-benzoic acid is reduced by zinc dust in boiling Sync 
alkaline solution to phenyl-«-naphthylmethane-2’-carboxylic acid, tillati 
C,)9H,"CH,°C,H,°CO,H, colourless plates, m. p. 145—146° ; it yields§ Bl, a 
a mononitro-derivative when treated with nitric acid (d 1-52)% obtai 
acetic acid, acetic anhydride, and carbamide at 6°. H. W. § const 


Optical Investigations in the Chemistry of the Terpenes. If and i 
Arno Mixxer (Ber., 1921, 54, [8], 1466—i471).—The author hasf terper 
examined the absorption in the ultra-violet of citronellol, geraniol,B . —5 
and reuniol, their acetates, cyclo-products and cyclo-esters. The} sesqui 
isolation of the former in the optically pure condition does noth acid ( 
present any special difficulties; the cyclo-products and theif 1-5 n 
derivatives are, however, less easy to purify, but do not present} weak 
the same difficulties as the true terpenes. The absorption curvef /nd., 
of reuniol and its acetate lies intermediately between those of 
citronellol and geraniol and their acetates. ‘The curves of cyclo 
citronellol, cyclogeraniol, and cycloreuniol (prepared by treatment sylve 
of their esters with phosphoric acid at a low temperature) lie % 
closely together that it is very probable that those of the completely il 
purified alcohols would be identical with one another, but greater til 
displacements are observed with the acetates. Dihydrocitronellol,p ‘t™ 
hydrogenated reuniol, and tetrahydrogeraniol give practicallyf *P!™ 
identical curves. These results, considered in conjunction with thef ™:,, 
chemical characteristics, prove that reuniol is a mixture of citronellol [a]h - 
and geraniol, containing at least 60% of the latter. The hydrof Sy 
genated product must be 2 : 6-dimethyloctane-8-ol. of A 

The following physical constants are recorded : citronellol (from§ Crur 
Java oil of lemon), b. p. 112-5°/8 mm., d"* 0-8612, a 2° 16’; (fromf into ; 
citronellal), b. p. 113-2°/8 mm., d” 0-8600, «3 4° 5’; citronellylf (cf. 
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acetate, b. p. 117-3°/14 mm., d” 0-8902, a7? 2° 6’; cyclocitronellol, 
b. p. 97—101°/8-5 mm., d” 0-9023, aj} 2° 30’; cyclocitronellyl 
acetate, b. p. 108—-111°/19 mm., d” 0-9111, a} 2° 31’; dihydro- 
Weitronellol, b. p. 113-5°/15 mm., d” 0-8565; geraniol, b. p. 108-2°/9 
mm., d° 0-8836; geranyl acetate, b. p. 127-8°/14 mm., d” 0-9123; 
logeraniol, b. p. 96—98°/11 mm., d” 0-9462 ; cyclogeranyl] acetate, 
b. p. 103—107°/20 mm., d” 0-9432; tetrahydrogeraniol, b. p. 
116—117-5°/14-5 mm., d” 0-8621. H. W. 


Volatile Oil from Leaves of Ocimum Gratissimum, Linn. 
0. D. Ropers (J. Soc. Chem. Ind., 1921, 40, 1641—1657T).—A 
sample of oil from Ocimum Gratissimum, Linn., originating from 
BSeychelles, contained 16-0% terpenes (chiefly ocimene; cf. van 
Romburgh, A., 1901, i, 220), 55-0% phenols (chiefly eugenol), 
[56% phenolic ethers (arbitrarily calculated as methylchavicole 

although no definite indication could be obtained of this compound), 
130% alcohols (probably linalool), 0-6°% esters (determined as 
CyH,,,OH). These results are, on the whole, similar to those 
recorded by van Romburgh (A., 1909, i, 597) and Schimmel & Co. 
(A., 1908, i, 666), although the chief phenolic constituent observed 
by Roure-Bertrand Fils (A., 1913, i, 746) was thymol. J. K. 


Composition of the Essential Oil of Aburachan. YEINOSUKE 
SutinozaKI (J. Chem. Ind. Japan, 1921, 24, 444—463).—By dis- 
tilation of the leaves and twigs of aburachan, Lindera precoz, 
BL, about 0-3% of a light brown oil of camphoraceous odour was 
obtained. The following substances were isolated as its chief 
constituents : «-pinene, camphene, cineole, an aliphatic terpene, 
perhaps C,9H,,, b. p. 40—41°/2 mm., d” 0-8251, borneol (both free 
and in combination), geraniol, caryophyllene, d-cadinene, a sesqui- 
SB terpene alcohol, C,;H,0, b. p. 140—142°/4 mm., d” 0-974, n™ 1-5072, 
«—5° (this on treatment with phosphoric oxide yielded a bicyclic 
f sesquiterpene, b. p. 101—103°/1-5 mm., d” 0-9243, n” 1-510), acetic 
acid (as ester), a decenoic acid (as ester), Cj9H,,O0,, b. p. 106—107°/ 
15 mm., which is probably identical with citronellic acid, and a 
weak, saturated acid having a high b. p. [See, further, J. Soc. Chem. 
Ind., 1921, September. ] K. K. 


Constituents of Fir Tree Resin (Turpentine from Pinus 
sylvestris). F. Henricn (Zettsch. angew. Chem., 1921, 34, 
363—367).—When distilled with steam the resin yielded from 22 
to 24% of turpentine; the latter had b. p. 155—161° and [a]? 
+f +11-32°. Saponification removed small amounts of free acids and 
esters, and the residual oil consisted of pure terpenes; «- and 
‘f -pinene were present. The non-volatile portion of the resin had 
m. p. 120—125°; acid number 167; ester number 3-4 to 14-1; 
[a] —44° (in alcohol solution). W. P.S. 


Synthesis of Basic Colouring Matters by the Condensation 
of Acetylene with Aromatic Bases. F. Consonno and A. 
Cruro (Gazzetta, 1921, 51, i, 177—183).—When acetylene is passed 
into a solution of sulphur in aniline heated at 150°, dithio-oxanilide 
(cf. Wallach, A., 1880, 556; Holleman, A., 1894, i, 241) is 

cec2 
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formed in a yield quantitative with respect to the aniline used, 
tetrathio-oxalic acid, CS,H-CS,H, being probably formed aff 
an intermediate product. If the aniline is_ replaced by 
dimethylaniline, two compounds result: (1) CypHoN,83, probablyfaci 


S l— 
s(6=0—< —NMe,)o, a brown powder, m. p. 153°, which seem; 


to be formed by condensation of the dimethylaniline with the 
thioanhydride corresponding with tetrathio-oxalic acid, this being 
presumably formed as the initial product. (2) A compound which 
could not be crystallised and undergoes ready oxidation in the air, 
yielding methyl-violet; it is considered to have the constitution, 
C(C,H,-NMe,)s°C(C,H,"NMe,);. Similarly, by the action of 


acetylene on sulphur and phenyl-«-naphthylamine and condensation, ; 


of the product with excess of dimethylaniline, Victoria-blue jsf. 
formed. T. H. P. 


anhydrones, a New Group of Coloured, Quinhydrone. 
like Additive Compounds. WILHELM SCHNEIDER and HEInNRIcx 
F. W. Meyer (Ber., 1921, 54, [B], 1484—1503).—The action of a 
mixture of acetic anhydride and concentrated sulphuric acid on 
alkaloids has been investigated repeatedly and has been found to 
lead uniformly to the introduction of the acetyl group in the para. 
position to the oxygen atom of the phenolic ether. The behaviour 
of simpler phenolic ethers has now been examined, and is shown 
to lead to the primary production of methyl ketones of the ethers, 
which readily undergo further change with the production of w.- 
stable coloured substances, the properties of which closely resemble 
those of oxonium salts. By the addition of perchloric acid, the 
isolation of the sparingly soluble 4-methyl-2 : 6-diarylpyrylium 
perchlorates has been accomplished, and the salts are shown to 
be identical with those described recently by Dilthey. These salts, 
when treated with alkali, give bluish-violet products which are 
formed by the loss of a molecule of water from two molecules of 
the oxonium base (or y-base) of the pyrylium salts. The alteration in 
colour of these solutions caused by change in temperature 
indicates that the substances are constituted similarly 
to the quinhydrones. Their mode of formation is 
considered to be as follows. The pyrylium salt is 
converted by weak alkali into the oxonium base, which 
subsequently undergoes transformation into the y-base, 
from which a y-methylenepyran (annexed formula) is 
derived by loss of water; the latter, in virtue of the residual affinity 
of the carbon atom of the 
OH semicyclic group unites with fe 
O a molecule of non-dehydrated 
\ oxonium or y-base with the 
* aes AroZ CAr formation of a coloured pro- 
Hy CH duct for which the general 
| SZ name ‘‘pyranhydrone” is pro- 
CMe posed and to which the an- 

nexed formula is ascribed. 
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{In part with Kurt VotLiratTH].—Acetophenone is converted 
Joy treatment with acetic anhydride and sulphuric acid, dilution 
ypot the mixture with water and subsequent addition of perchloric 

acid into 2 : 6-diphenyl-4-methylpyrylium perchlorate, coarse, yellow 
plates, m. p. 250—260°, according to the rate of heating; the 
orresponding picrate crystallises in brownish-red plates, m. p. 155°. 
he constitution of the compound is deduced from the identity of 
‘eB the substance produced by treating it with ferric chloride and con- 
’Bcentrated hydrochloric acid with the compound described by 
Dilthey (A., 1916, i, 829). 2: 6-Diphenyl-4-methylpyranhydrone, 
(,sH,g02,C,3H,,0, is prepared by treatment of the product of 
netylation of acetophenone with water and ether and cautious 
addition of the aqueous liquid to a solution of sodium acetate; 
it is a fine, amorphous, violet powder, which softens at 55°, melts 
indistinctly at 90°, and decomposes at a higher temperature. It 
is soluble in the majority of organic solvents with the formation of 
unstable violet solutions which gradually become dirty brown. 
The solutions become lighter in colour when warmed, but on cooling 
return to their original colour, which increases in intensity when 
the solutions are placed in a mixture of carbon dioxide and ether. 
It loses a molecule of water when heated in a high vacuum at 125°, 
-fand yields a brownish-black, glassy anhydro-substance which has the 
iourfcomposition C,,H,,0, but probably consists of a polymeride; it 
dissolves in organic media with the production of the dirty brown 
solutions characteristic of discoloured solutions of the original com- 
-Bpound. Its re-conversion into the pyranhydrone or a pyrylium salt 
has not yet been effected. Under the influence of acids, the pyran- 
hydrone becomes converted into the corresponding pyrylium salt, 
and a greyish-green, amorphous, neutral substance, which appears 
to have the composition C,,H3,0,; this compound evolves water 
when heated in a high vacuum. 

Anisole is converted by short treatment with acetic anhydride 
and sulphuric acid into p-methoxyacetophenone, m. p. 37—38°, 
b. p. 265°/750 mm., 108°/0-003 mm. More protracted treatment 
with the mixture and subsequent addition of perchloric acid gives 

VB : 6-di-p-anisyl-4-methylpyrylium perchlorate, a brown or orange- 
is fred, crystalline powder, m. p. 245° (decomp.) [picrate, brownish- 
sfred powder, m. p. 185°]. 2: 6-Di-p-anisyl-4-methylpyranhydrone, 

'9H19904,Co9H,,03, prepared in the same manner as the corres- 
ponding compound from acetophenone, is a dark violet, amorphous 
powder which shrinks together at 50°, melts indefinitely at about 
80°, and decomposes at a higher temperature. In solution it 
behaves in precisely the same manner as the acetophenone deriv- 
ative. When dehydrated in a high vacuum at 125°, it gives an 
inhydro-product, Cyg5H,,03. It is converted by acids into the 
orresponding pyrylium salt and a brown, amorphous, neutral 


Attempts to prepare the pyrylium chloride led to the isolation 
fa basic salt, CypH, 0,Cl,CopH90,, a yellowish-orange, crystalline 
an-Fpowder, m. p. 198°. H. W. 
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Iodine as a Catalyst in the Preparation of Coumarin, 
HipeKicHt YANAGISAWA and Hastmme Konpné (J. Pharm. So. 


Japan, 1921, No. 472, 498—502).—In the preparation of coumarinfagitate 


by Perkin’s method, a good yield is obtained by the use of iodine 
as catalyst. Ninety grams of salicylaldehyde, 120 grams of acetic 
anhydride, 150 grams of sodium acetate, and 2 grams of iodine 
are boiled for two hours at 120°, and then for four hours at 180— 
195° under reflux, the resulting product is poured into cold water, 
and the coumarin extracted with ether. The yield was 70%: 


using 25 grams of zinc chloride as catalyst only 49% was obtained,ff yi 


whilst without any catalyst the yield fell to 27%. K. K. 


Formation of Flavones and Benzylidenecoumaranones 
from Hydroxyphenyl Styryl Ketone Dibromides. Kani 
von AuweERsS and Lupwie Anscuitz (Ber., 1921, 54, [B], 1543~ 
1560).—It has been shown previously that halogenated and w. 
saturated hydroxy-ketones of the types OH’C,H,-CO-CHBr-CHRBr 
and OH-C,H,°CO-CH:CHR readily yield substances containing a 
new six-membered ring, whereas the formation of a five-membered 
ring occurs only to a minor extent. On the other hand, von 
Kostanecki and his co-workers have found that the bromides of 
o-acetoxyphenyl styryl ketones yield flavones or benzylidene- 
coumaranones according to the substituents in the benzene nucleus, 
and have endeavoured to trace a connexion between the production 
of a five- or six-membered ring and the stability of the acetyl 
group; if this is first removed, a flavone results from the hydroxy- 
phenyl styryl ketone dibromide, whilst if the hydrogen bromide 
and acetic acid are eliminated in the given order a benzylidene- 
coumaranone results. Further experiment, however, has proved that 
this explanation is inadequate, since it has been found possible to 
transform a hydroxypheny] styryl ketone dibromide into a flavone 
or a coumaranone at will by suitable variation of the experimental 
conditions. It appears that during the action of alkali on the 
o-hydroxyphenyl styryl ketone dibromides two processes occur 
simultaneously, the relative velocities of which are dependent, in 
the first place, on external conditions, and, in the second place, 
on the substituents in the benzene nucleus. 

o-Acetyl-p-cresol condenses with anisaldehyde in the presence 
of sodium hydroxide, giving a mixture of 4-hydroay-m-tolj 
4-methoxystyryl ketone, OH*C,H,Me-CO-CH:CH-C,H,-OMe, _ long, 
pale yellow plates or orange needles, m. p. 98—99°, and minor 
amounts of 4’-methoxy-6-methylflavanone, 

r.-CO—CH, 
CoHsMe< 9 _fn'0.H,-OMe’ 
colourless, pearly leaflets, m. p. 110°. All attempts to isolate a pos- 
sible intermediate alcohol, OH-C,H,;Me*CO-CH,°CH(OH)-C,H,°OMe, 
were unsuccessful. The ketone gives an acetate, pale yellow, lustrous 
needles, m. p. 116°, a dibromide, pale yellow granules, m. p. 146° 
(decomp.), and the acetate of the dibromide, m. p. about 126—127°. 


4’. Methoxy-6-methylflavone, C,H,Me< adi y= slender, 


C 
O-—-C:C,H,-OMe’ 
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pale yellow, silky needles, m. p. 170°, is prepared in about 
130% yield when aqueous sodium hydroxide solution is violently 
agitated with a suspension of the hydroxy- or acetoxy-ketone 
dibromide in alcohol; on the other hand, when the alkali is added 
to a boiling solution of either of these substances in alcohol, 
5-methyl-4’ -methoxybenzylidenecoumaranone, 


CgH,Me<60>C:CH-C,H,-OMe, 


‘B slender, canary-yellow needles, m. p. 152°, is obtained in about 20% 
yield. Attempts to isolate intermediate compounds by the use of a 
. [smaller proportion of alkali gave, under conditions which lead to 
the flavone, 3-bromo-4’'-methoxy-6-methylflavanone, coarse, colourless 
c crystals, m. p. 142° (possibly not quite pure), whereas under con- 
, rr ditions which cause the production of benzylidenecoumaranone, 
: 4-hydroxy-m-tolyl «-bromo-4-methoxystyryl ketone, m. p. about 
RB 107°, was formed. 2-Hydroxyphenyl 4-methoxystyryl ketone dibromide, 
“Ol 8 OH:C,H,-CO-CHBr-CHBr-C,H,°OMe, pale yellow, lustrous crystals, 
"8 “8 nm. p. 133°, or its acetate, is converted by similar methods into 


ered 
' O—CH ° 
| hy: 4'-methoxyflavone, CH Ho ny ome’ ™ P: 157—158°, 


ene- § or 4’-methoxybenzylidenecoumaranone, CgH,<60>C:CH-C,H,-OMe, 


m. p. 126°. In like manner, 3’ : 4’-methylenedioxyflavone, pale 
yellow, slender needles, m. p. 200—201°, and 3’ : 4’-methylenedioxy- 
benzylidenecoumaranone, m. p. 192°, are derived. Attempts to 
prepare benzylidenecoumaranones by the action of alkali on the 
bromides of 2-acetoxyphenyl! styryl ketones or 4-hydroxy-m-tolyl 
styryl ketones yielded only flavones or substances of unknown 
constitution, from which the desired substances could not be 
isolated. 

o-Allyl-p-cresol dibromide, colourless needles, m. p. 78-5—79-5°, 
the} i8 transformed by alcoholic sodium hydroxide solution into 2 : 5-di- 
methyleoumarone, b. p. 220—221°, dj'7 1-0409, d? 1-033, n}” 
inf 155298, np? 1-55875, nz? 157527, ny? 159005, nj 1-5550. 
Ce, H. W. 


nce The Action of Sodium on Phenyl Acetate. Wittiam HENRY 
lylf} PerKin, Jun. (T., 1921, 119, 1284—1294). 


“'f} The Degradation of Scopoline. K. Hess (Zeitsch. angew. 

Chem., 1921, 34, 393—396).—The irregularities observed previously 

(A., 1920, i, 81) in the Hofmann degradation of scopoline can be 

avoided if care is taken that silver does not pass into solution 
*-— during the treatment of scopoline methiodide with silver oxide 
le, and if the fission of the quaternary base is effected in a high vacuum. 
ye A mixture of unsaturated compounds is thus obtained which, after 
Sf being hydrogenated, contains four isomerides, two of which are 
crystalline, m. p. 53° and 78° (picrates, m. p. 183° and 153° respec- 
r,| tively), whereas the other two are non-crystalline (picrates, m. p. 
233° and 194° respectively). Since the presence of the vicinal 


c c* 
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hydroxy-group in scopoline renders the elimination of the amino. 
group impossible, attempts have been made to replace it by th 
methoxy-group by successive treatment with thionyl chloride and 
sodium methoxide. In this manner, the substance, m. p. 53° 
gives a chloride, quadratic plates, m. p. 45°, in which the chlorine 
atom is replaceable by the methoxy-group in the normal manner, 
On the other hand, the mixture of liquid isomerides yields a chloro. 
derivative from which a methoxy-compound is obtained, identical 
with the methyl ether isolated previously (loc. cit.) by the Hofman 
degradation of scopoline, and directly preparable by the action of 
sodium methoxide on the non-chlorinated initial material. The 
observations are explained by the assumption that the following 
changes occur during degradation and reduction. 


CH-CH—Cy,  CH~CH,-—CH, — CH-CH(NMe,)-CH, 
|‘O NMe CH, —> |‘0. CH,+ | 0. CH, 
OH-CH~C-—CH, OH-CH~C(NMe,)-CH, OH-CH~CH--—CH, 


These substances behave differently on further degradation, since 
treatment of the crystalline product (latter formula) leads to the 
smooth elimination of trimethylamine and formation of a nitrogen- 
CH,-CH—CH-OMe 
free unsaturated substance, CH, ‘oO. | » b. p. 70—71°/13 
CH=CH-CH 
mm. Further confirmation of the structure ascribed to the bases 
is afforded by the observation that each yields the same substance, 
CH,*C(NMe,)-CH, 
CH, | | , b. p. 165—166°/normal pressure (picrate, m. p. 
‘\CH,-CH——~CH, 
157—158°), when treated successively with red phosphorus and 
hydriodic acid and zinc and dilute sulphuric acid. 
The paper concludes with an exhaustive reply to the recent 
criticisms of the author’s formula for scopoline (Gadamer and 
Hammer, this vol., i, 588). H. W. 


Dihydrothebaine, Dihydrothebainone, and Dihydrothebainol. 
A. Sxira [with F. F. Norp, J. Retcuert, and P. Stukarr] (Ber., 
1921, 54, [B], 1560—1564).—Dihydrothebaine is readily obtained 
by the catalytic reduction of an aqueous solution of thebaine hydro- 
chloride in the presence of colloidal palladium ; it has [«]/) —266-86° 
in benzene solution, and yields a single methiodide, needles, m. p. 
257° (contrast Freund and Speyer, this vol., i, 125) and a hydrogen 
citrate, decomp. 88—90°. Thebaine hydrochloride is catalytically 
reduced in the presence of colloidal platinum to a mixture of tetra- 
hydrothebaine, m. p. 143—144°, which is insoluble in alkali, and 
a substance which dissolves in alkali and, after purification through 
its oxime, m. p. 250°, is identified as dihydrothebainone, m. Pp. 
137—138°, [«}}} —80-12°, in alcoholic solution; the latter is the 
sole product when reduction of thebaine is effected in acetic acid 
solution. The corresponding methiodide has m. p. 116°. The 
substance, m. p. 150—151°, after softening at 140° (methiodide, 


m. p 
of di 
Dihy 
acid 

(2}p 

has | 
redu 
dihy 


OH: 
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tmino-§ m. p. 150°) described by Freund and Speyer (loc. cit.), is a mixture 
by thelf of dihydrothebainone and a more completely hydrogenated base. 
le and§ Dihydrothebainone is reduced by hydrogen and platinum in aqueous 
), 58° acid solution to dihydrothebainol, slender needles, m. p. 165°, 
ilorine (aj) —36-5°, in alcoholic solution; the corresponding methiodide 
anner,§ has m. p. 273°, whilst the bisphenylurethane has m. p. 175°. The 
chloro. reduction of thebaine in acid or neutral solution yields primarily 
‘nitical§f dihydrothebaine, which, under the latter conditions, can be further 
imannff reduced to tetrahydrothebaine, whilst in acid solution it gives 
ion off mainly dihydrothebainone and dihydrothebainol. A specific differ- 
The ence between the actions of spongy platinum and colloidal pal- 
Owing § Jadium, as presumed by Freund and Speyer, does not exist, the 
observed differences being due to variation of the active surface of 

)-CH, § the catalyst. H. W. 


CH,f Reduction of Dihydrothebainone. KpmMuND SPEYER and 
~CH,# Sicurp Steperr (Ber., 1921, 54, [B], 1519—1531).--The electro- 
since § lytic reduction of dihydrothebainone (Freund and Speyer, this 
vol., i, 125) has been investigated. The main product is insoluble 


the 
-_ in alkali and from its origin, mode of formation, and properties is 
considered to be “‘ dihydrothebacodine ’’ (annexed formula I); a 
1°/13 second product is formed in minor amount which is soluble in 
; CH CH alkali hydroxide, 
y and thus contains 
men OMe-c7 Yon OMe-C7 ‘cu the phenolic group 
mace, Cy A of the original sub- 
> “ cH, bf Nou, stance intact. Its 
a. p. , : ’ similarity to the- 
Hoé \%, \NMe Hc~ NZ \NMe bainol leads the 


|CH 


and OH-HC. SO geen aN Aya authors to term f 
CH, CH CH. GH it dihydrothebainol 

cent : — : _ (formula II). 

and (I-) =) Reduction of di- ; 

V. hydrothebainone is effected in sulphuric acid solution with pre- t 


pared lead electrodes and high current density. The crude 
nol. f product is purified by treatment with sodium hydroxide solution, 
jer. which dissolves dihydrothebainol, but does not affect dihydro- 
ned § thebacodine. ‘The latter crystallises from alcohol in pale pink, 
lro- prismatic rods (+3H,O), m. p. 149°. It gives a hydriodide, 
‘86°F needles, m. p. 151—152°, and a methiodide. The latter is con- 
- Pf verted by concentrated potassium hydroxide solution into demethyl- i 
gen § dihydrothebacodine, C,gH,,O,N, needles, m. p. 147—150°, which 
ully f gives a non-crystalline methiodide, from which, by further action 
iTa- # of potassium hydroxide solution, trimethylamine and the sub- 
ind F vance, C,-H90,, needles, m. p. 109—110°, are obtained. Dihydro- 
igh I thebacodine is converted by phosphorus pentachloride in the 
Pf presence of chloroform into chlorodihydrothebacodide, which forms 
the ff ill-defined rods, m. p. 132°, after softening at 125° [methiodide, 
cid m. p. 240—-241° (decomp.)]. Reduction of the chloro-compound 
‘he {| with sodium and alcohol leads to the formation of deoxydihydro- 
de, | thebacodine, C,,H,,ON, golden-yellow leaflets, m. p. 146°, after 
cc* 2 
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softening at 137—138°. The corresponding hydriodide, decomp, 
252°, after shrinking at 250°, and methiodide, coarse, rhombic 


crystals, m. p. 266—267° after softening at 264°, are described.’ 


The latter is converted by concentrated potassium hydroxide 
solution into demethyldeoxydihydrothebacodine, rods (-+-1EtOH), 
m. p. 132—-133°, which is transformed successively into the meth. 
iodide, m. p. 261—262°, and the nitrogen-free substance, C,,H,,0, 
m. p. 98—99°, and trimethylamine. 

Dihydrothebainol (formula II) crystallises in rods (-+-}H,0), 
decomp. 142° after softening at 138° (the hydrochloride, decomp, 
268°, and hydriodide, are described). The presence of a phenolic 


hydroxyl group is proved by the ready solubility of the substance J! 


in a solution of alkali hydroxide and by the preparation of the 
corresponding methyl ether, C,gH,,O,N, small, quadratic leaflets, 
m. p. 186° after softening at 181° (methiodide, m. p. 284—285°), 
Dihydrothebainol methiodide forms long, hexagonal rods, m. p. 280°, 
and is transformed in the usual manner into demethyldihydrothe- 
bainol, which is an unstable oil (hydriodide, coarse, hexagonal rods, 
m. p. 179—180°). Demethyldihydrothebainol methiodide, m. p. 281— 
282°, is decomposed by concentrated potassium hydroxide solution 
into trimethylamine, and an oily compound, which is free from 
nitrogen but could not be caused to crystallise. H. W. 


Partial Hydrogenation of Pyridinecarboxylic Esters. Orro 
Mumm and WitHEeLm Beru (Ber., 1921, 54, [B], 1591—1603)— 
The reduction of pyridine derivatives to the corresponding 
hexahydro-compounds does not present particular difficulties, 
but up to the present it has not been found possible to arrest 
reduction at the dihydro-stage; those compounds belonging to 
the latter class are almost exclusively obtained by the Hantzsch 
synthesis and their number is restricted. The authors have now 
found in activated aluminium a reagent which permits the direct pre- 
paration of dihydro-derivatives ; reduction by this method has been 
applied with normal results in a number of instances. An unusual 
behaviour is, however, observed with 2 : 6-dimethylpyridine-3 : 5- 
dicarboxylic ester, reduction of which leads to the union of two 
pyridine nuclei presumably through the carbon atoms in position 
4, yielding a “ primary” ester which is dissociable into radicles 
in much the same manner as are the alkylated tetrahydro-4 : 4’- 
dipyridyls recently described by Emmert (A., 1917, i, 221; this vol., 
i, 268). 

Ethyl 2 : 6-dimethylpyridine-3 : 4-dicarboxylate is smoothly re- 
duced by activated aluminium in boiling moist ethereal solution to 
ethyl 2 : 6-dimethyldihydropyridine-3 : 4-dicarboxylate, 

CMe-CH,°CH-CO,Et 

N-CMe=-C-CO,Et ’ 
colourless, rhombic plates, m. p. 85°. It is readily dehydrogenated 
by chromic anhydride and acetic acid, but not by nitrous acid, 
with which reaction appears to follow an unusual course which has 
not been elucidated completely. It is very stable towards cold 
alkali, and does not appear to be simply decomposed in boiling 


\utidir 
oxylic 
ester ¢ 

Eth 
alumi 


vH< 


chrom 
and a 
be de 
ester 
acid V 
stable 


ORGANIC CHEMISTRY. i. 687 


.folution. It is slowly oxidised on exposure to air to a mixture of 


TIES dimothyicinchomerenie ester, and the ester, 


_oCMeCH(OH)~ nar. 
N<CMe:€(CO,Et)> CL CO2Et, 


n. p. 156° (decomp.), which slowly, when preserved at the ordinary 
icsctne, but very rapidly when heated, loses water and gives 
the 2: 6-dimethylcinchomeronic ester. The dihydro-ester is con- 
yrted by distillation with soda-lime into 2:6-lutidine. Ethyl 
wllidinedicarboxylate is reduced by activated aluminium to 
tegrcvolitdanntioesboneis ester, m. p. 130°, identical with the 
poduct obtained by Hantzsch’s method. Similarly, 4-phenyl- 
lditinedicarboxylic ester yields 4-phenyldihydrolutidinedicarb- 
dey ester, m. p. 156°, whereas 2-methyl-6-phenylcinchomeronic 
eter does not appear to be affected. 

Ethyl 2: 6-dimethylpyridine-3 : 5-dicarboxylate is reduced by 


ee 


iuminium in boiling alcoholic solution to the “ primary” ester, 
CMe-C(CO,Et)~\ , C(CO,Et)-CMe 

Aya CMe-C(CO, aty> CH CHG CO” Kt): (Meo NE, a crystalline, 
cirome-yellow powder, m. p. about 220° after previous softening, 
ad after re-solidification, at 70°. The molecular weight could not 
be determined, since a suitable solvent could not be found. The 
«ter is very readily oxidised by air in the presence of such traces of 
wid vapour as are usually found in a laboratory, but is reasonably 
stable when preserved over soda-lime. When distilled in a high 
vacuum, it yields equimolecular amounts of lutidinecarboxylic 
eter and dihydrolutidinedicarboxylic ester. It is converted 
most quantitatively when heated at 160—170° in the absence of 
ar into an isomeric ester, small, greenish-yellow needles melt- 
ing rather indefinitely at 230°, which differs from the primary 
ester in its complete stability towards air. It is readily oxidised 
by concentrated nitric acid to lutidinedicarboxylic ester, and, 
when distilled in a high vacuum, gives a mixture of this substance 
H H and dihydrolut- 
—_— = y~i idinedicarb- 
Wwe SZ 4 NN nZ <i a? ~ Sw oxylic ester. The 
= ae 5, NP YZ \—Z differences _ be- 

- Bie tween the prima 
(L) Ga) (I) and rs 

mation (IT) esters are indicated in the annexed formule. H. W. 


The Doebner-Miller Quinaldine Synthesis. Witi1am Hos- 
son Mitts, JouN EpMuND Guy Harris, and HerBert LAMBOURNE 
(l., 1921, 119, 1294-1300). 


Derivatives of certain o-Nitroketones. II. S. Gasrien 
and Wity. GerHarD (Ber., 1921, 54, [B], 1613—1618).—The 
peculiar behaviour of o- nitrobenzoylacetone on reduction (this vol., 
i, 441) has caused the authors to examine o- -nitrobenzoylaceto- 
phenone. 

0-Nitrodibenzoylacetonitrile, NO,*C,H,CO-CHBz:CN, pale yellow 
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plates, m. p. 123-5—124°, is prepared by the action of o-nitro. 
benzoyl chloride, m. p. 23-5°, on w-cyanoacetophenone in benzene 
solution in the presence of sodium powder. Attempts to eliminate 
the cyano-group by means of sulphuric acid were unsuccess. 
ful. ‘The substance is reduced by hydriodie acid and red phos. 
CO-CH-CN 
N=cPh ™ 
colourless, crystalline substance which does not melt below 287°, 
Ethyl o-nitrodibenzoylacetate, NOg*CgHy’CO*CHBz-CO,Et, quadratic 
prisms, m. p. 87-5—88°, is prepared from o-nitrobenzoyl chloride, 
ethyl benzoylacetate, and sodium ethoxide, and is reduced by 
stannous chloride to ethyl 4-hydrory-2-phenylquinoline-3-carboxylate, 
a crystalline powder, m. p. 254—255° (decomp.). Treatment with 
boiling aqueous sulphuric acid converts the ester into o-nitrodi- 
benzoylmethane, NO,°C,H,°CO-CH,Bz, needles, m. p. 116°, which 
is reduced by hydriodic acid or by stannous chloride to 4-hydroxy. 
2-phenylquinoline and Ce rae 
P ° ormula | or II), yellow 
0,H,<ClO)- = CH crystals, m. p. 949.5" to 
N(-O)=CPh N——-CPh a cloudy liquid (the hydro- 
\oZ4 chloride and nitrate are 
described). When oxid- 
(I) (II-) ised with nitric acid in 
acetic acid solution, the base gives 3-nitro-4-hydroxy-2-phenylquinol- 
ine, yellow needles, m. p. 246—247°. 
m-Nitrobenzoylacetone, NO,*CgH,CO*CH,°COMe, obtained by 
boiling ethyl m-nitrobenzoylacetoacetate with dilute sulphuric acid, 
crystallises in needles, m. p. 114—115°; it is reduced by stannous 
chloride and concentrated hydrochloric acid to m-aminobenzoy/- 
acetone, pale yellow, flattened needles, m. p. 66—67°. In a similar 
manner, p-nitrobenzoylacetone, needles, m. p. 102° after softening 
at 98°, is converted into p-aminobenzoylacetone, lemon-yellow 
crystals, m. p. 94—95°. H. W. 


phorus to 4-hydroxy-3-cyano-2-phenylquinoline, CgHy< 


2-Phenyl-5-chloromethyloxazolidine. Max  BER@MANY, 
Fritz Rapt, and Erwin Branp (Ber., 1921, 54, [B], 1645—1652).— 
It has been shown recently (Bergmann, Brand, and Dreyer, this vol., 
i, 444) that 2-phenyl-5-hydroxymethyloxazolidine forms an excellent 
starting-point for the synthesis of glycerides of known constitution, 
and in this connexion the preparation of 2-phenyl-5-chloromethy|- 
oxazolidine is now described. The experiments have also served 
a second purpose, since it has been found that the bromination of 
acylated allylamines frequently leads, not only to the correspond- 
ing dibromides, but also to considerable quantities of salts of 
halogenated esters of the type CH,BreCH(OAcyl)-CH,-NH,,HBr or 
OAcyl-CH,°CHBr-CH,:NH,,HBr (the experimental details will be 
published subsequently). The same esters can be prepared by the 
action of hot water on the normal bromides, but it is thereby 
uncertain whether the ester group becomes attached to the « 
or $-carbon atom. Now it is found that the chlorination of 
allylbenzamide gives the normal dichloride and a chlorobenzoyl- 
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oxypropylamine hydrochloride, CH,Cl-CH(OBz)-CH,*NH,,HCI or 
0Bz-CH,*CHCI-CH,*NH,,HCI, and that the corresponding free base 
is identical with the product of the hydrolysis of 2-phenyl-5- 
chloromethyloxazolidine, and hence has the former formula. It 
would therefore appear that the halogen atom attached to the 
intermediate carbon atom is alone concerned with the conversion 
of dihalogenated acid amides into ester salts. 

9 7 O——CH-CH,CI 

2-Phenyl-5-chloromethyloxazolidine, CHPh< Yet 2", long, 

2 

colourless needles, m. p. 82—83°, is prepared by the action of 
benzaldehyde and solid potassium carbonate on a solution of 
y-chloro-8-hydroxypropylamine hydrochloride. By acylation and 
subsequent elimination of benzaldehyde, it is converted into 
henzo-y-chloro-8-hydroxy propylamide, | CH,Cl-CH(OH)-CH,:NHBz, 
colourless, hexagonal plates, m. p. 107—108° (corr.), and p-nitro- 
henzo-y-chloro-8-hydroxypropylamide, long, colourless needles, m. p. 
110—112°; during the preparation of the latter, it was found 
possible to isolate the intermediately formed 3-p-nitrobenzoyl- 
2-phenyl-5-chloromethyloxazolidine, colourless prisms or plates, 
m. p. 120—122° (corr.). Phenylchloromethyloxazolidine is con- 
verted by alcoholic potassium hydroxide solution or by alcoholic 
sodium ethoxide solution into phenylethoxrymethyloxazolidine, b. p. 
127—129°/1-1 mm., and benzylidene-epihydrinamine, 


CHPh:N-CHyCH<9 "2, 


b. p. 102—104°/1-1 mm. ; the latter is converted by alcoholic ammonia 
and subsequent loss of benzaldehyde into «y-diaminoisopropy] 
alcohol [hydrochloride, m. p. 175—177°, picrate, yellow prisms, m. p. 
240—241° (decomp.), oxalate, leaflets, m. p. 215°). 

A solution of benzoallylamide in moist, ice-cold chloroform is 
converted by a slow current of chlorine into benzodichloropropyl- 
amide, long needles, m. p. 100—101° (corr.) after softening at 99°, 
and y-chloro-8-benzoyloxypropylamine hydrochloride, clusters of 
needles or six-sided prisms, m. p. 191° (corr.). The latter is trans- 
formed by the calculated quantity of aqueous potassium hydroxide 
into benzo-y-chloro-8-hydroxypropylamide, m. p. 107—108°. 

H. 


The Synthesis of Oxazines and Thiazines of the Naphthalene 
Series. ZpENKA LupwiG-SEMELIC (Rev. Chim., 1921, 1, 84—88, 
129—136).—A continuation of a paper part of which has already 
appeared (see this vol., i, 448). 

Other methods of preparing $«-naphthaphenoxazine-5-anil, 
orange-yellow crystals, m. p. 216°, are (i) fusion of 2-hydroxy- 
1:4-naphthaquinone monoanil with o-aminophenol hydrochloride, 
and (ii) oxidation of the crude product obtained by fusing 1 : 2-di- 
hydroxynaphthalene with o-aminophenol hydrochloride by means 
of ferric chloride in the presence of aniline. It forms a hydro- 
chloride, red needles with a green, metallic reflex, and a platini- 
chloride, (CygH,,ON,Cl),PtCl,, small, dark brown crystals. 
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Oo 5-Chloro-8 : 10-ti. 


( Ss NHC } amino - «8 -naphtha. 
SAA AAA so, Sead 
blue needles, 

/ Sv ‘ / Yaw 10-nitro-«8-naphtha. 

° phenothiazine §. 

(I.) (II.) oxide (II), small, 

orange- yellow 

needles, are obtained from the product of nitrating «$-naphtha. 
phenothiazine as previously described (loc. cit.). C. K.T. 


isoCyanines and Carbocyanines: Their Constitution and 
their Activity as Photographic Sensitisers. (Sir) WILuay 
Pore (Bull. Soc. chim. Belg., 1921, 30, 169).—A lecture delivered 
under the auspices of the Solvay Chemical Institute on March 19, 
1921. A. A. E. 


Dyes of the Pyrazolone Series. Mary JoHNsOoN (J. Soe. 
Chem. Ind., 1921, 40, 1761—178T).—Full directions are given for 
the preparation of tartrazine (trisodium salt of the p-sulphophenyl- 
hydrazone of 1-p-sulphophenyl-5-pyrazolone-3-carboxylic acid) by 
the action of sodium dihydroxytartrate on phenylhydrazine-p. 
sulphonic acid. If the latter is replaced by the corresponding 
meta-derivative, the trisodium salt of the m-sulphophenylhydrazone 
of 1-m- sulphophenyl- 5-pyrazolone-3-carboxylic acid, yellow powder 
(+6H,0), is obtained. The trisodium salt of the p-sulphonaphthyl- 
hydrazone of 1-p-sulphonaphthyl-5- pyrazolone-3-carboxylic acid, dark 
scarlet powder (+6H,O), is prepared in an analogous manner. 
1 : 5-Naphthylhydrazinesulphonic acid (the preparation of which 
from «-aminonaphthalene-5-sulphonic acid is described in detail) 
yields the trisodium salt of the 5-sulphonaphthylhydrazone of 1-(5- 
sulphonaphthyl)-5-pyrazolone-3-carboxylic acid, dark red powder 
(+14H,O). The absorption spectra of these substances are all 
of the same general type characterised by a broad band originating 
in the green. The original tartrazine, however, shows the greatest 
absorption, and the use of the newer "dyes for photographic screen 
work offers no advantage. They all act as dyes towards wool and 
silk. H. W. 


Dyes Derived from Phenanthraquinone. Epwin Roy 
Watson and SrkuipuusHAN Dorr (T., 1921, 149, 1211—1221). 


Condensations of Aromatic Diamines with Phthalic 
Anhydride. II. Hans Lies and Gustav Scuwarzer (Monaitsh., 
1920, 41, 573—582; cf. A., 1919, i, 174)—When heated to- 
gether in a sealed tube at 250°, phthalic anhydride (1 mol.) and 
1 : 2-naphthylenediamine (2 mols. ) yield o-phenylenedi-1 : 2-naphth- 
iminazole. Phthalic anhydride and 1 : 2-diaminoanthraquinone 
give benzoyleneanthraquinoniminazole when heated together in 
any proportions and in either an open or closed vessel; by sodium 
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‘for ammonium hydroxide this compound is converted into the 
intense red salt of phenylanthraquinoniminazole-o-carboxylic acid, 
but the acid itself cannot be isolated, as it immediately loses water 
and forms the lactam again. Fusion together of 1 : 5-diamino- 
anthraquinone and phthalic anhydride yields various condensation 
products: 1 mol. of the diamine with at least 2 mols. of the an- 
hydride yield diphthaloy!-1 : 5-diaminoanthraquinone (anthraquin- 
oe-1 : 5-diphthalimide) almost quantitatively, whereas 1 mol. of 
each give phthaloyl-1 :5-diaminoanthraquinone and also the 
diphthaloyl derivative, and, when heated in a sealed tube, also 
a dark red compound, which is soluble in concentrated sulphuric 
acid and is reprecipitated on addition of water. The preparation 
/ P.4 of condensation products of p- and 
( ( | pee ne «gaa pga pec ee 
anhydride (cf. iedermann, A., 

\/ \—NH NH-( \/ 1877, ii, 783; Meyer, A., 1903. 
i, 442) has been simplified and 

ae ‘ er" A the action on them of zinc dust 


| and 
LLIAM 
vered 
h 19, 
E. 


Soe, —. and acetic acid investigated. 

n for — o - Phenylenedi-1 : 2 - naphthimin- 
enyl- § azole, Cy,H,,N, (annexed formula), crystallises in yellow rods, 
\) by ran softening at 302°, m. p. 304°. Its acetyl 
ne-p- ( ) derivative, C,.H,,0,N,, colourless, rhombic 
ding plates, m. p. 236° (decomp.), and benzoyl 


CO cof \“ derivative, C4,H,,0,N,, almost colourless 


zone 


wder | / ie J /jco plates, m. p. 237—-238°, were prepared. 
thyl- | OF Benzoyleneanthraquinoniminazole, 

dark | \/ CN —\ J CygH 903N2 

ner. (annexed formula), crystallises in yellow 


hich § needles, m. p. 354° (decomp.). 


‘en Diphthaloyl-1 : 5-diaminoanthraquinone, 

a C CO CON 

> CoH <CO>N CoH <Go>CoHs NGG > CoH 
all § forms crystals, m. p. 435—436° (decomp.). 


ting 
test 
een 
and 


Phthaloyl-1 : 5-diaminoanthraquinone, 
Cp, <CODN-CpH <6 >CoHy NHb, 


forms crystals, m. p. 331°. 

p-Aminophthalanil (monophthaloyl-p-phenylenediamine) has 
m. p. 246°, the value usually given being 250°; p-acetylamino- 
phthalanil, C,,.H,,0,N., forms colourless crystals, m. p. 287—288°. 

Reduction of diphthaloyl-p-phenylenediamine by means of zinc 
dust and acetic acid yields a substance, C,,H,,0,N,( ?), m. p. 318— 
319°, which is apparently not an individual compound. 

Similar reduction of diphthaloyl-m-phenylenediamine gave no 
definite results. T. H. P. 


The Acidity of the Hydrogen Atoms in Uric Acid. HEINRICH 
Biurz and LisBreTH HERRMANN (Ber., 1921, 54, [B], 1676—1694).— 
All four hydrogen atoms of uric acid are acidic and can be re- 
placed by metals, as is shown by the formation of salts from each 
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of the four trimethyluric acids. Generally, however, uric acid 
functions as a dibasic acid at most, and the precise location of the 
replaceable hydrogen atoms has not been elucidated. This can bei 
effected by measurement of the dissociation constants of the fou 
trimethyluric acids, but since it has not been established that the 
presence of a methyl group does not alter the acidity of the remain. 
ing hydrogen atoms, the present investigation has been extended 
in scope to all the methyluric acids. Measurements are effected 
by Sérensen’s colorimetric method (A., 1909, i, 861). The results 
show that hydrogen atom 3 is the most acidic, and that the hydro. 
gen salts result from its displacement by metal. Next in order is 
hydrogen atom 9, and the normal salts result from the displacement 
of these two atoms. Hydrogen atoms | and 7 are much weaker; 
their acidity is approximately equal, atom 7 being probably the 
weaker, The capacity of ionisation of the uric acids is not greatly 
influenced by the presence of methyl groups. 

The investigation throws considerable light on the course of 
the methylation of uric acid. During the direct action of alkyl 
haloid on solid metallic urates it is shown that the most acidic 
hydrogen atom available is replaced during salt formation and the 
place of the metallic atom is taken by the methyl group during 
methylation. It should be noted that, in the salt, the metal is 
attached to oxygen, whereas the alkyl group is attached to nitro. 
gen, the whole phenomenon thus resembling that observed in the 
alkylation of ethyl sodioacetoacetate and similar substances. The 
sole exception to this rule is furnished by the silver salts of 1 : 3 : 7- 
trimethyluric acid, which yield initially 8-alkyloxy-1 : 3 : 7-tr- 
methylxanthines, which are subsequently converted into tetra- 
alkyluric acids. Methylation with methyl sulphate in alkaline 
solution proceeds quite differently; the methyl group does not 
replace the most acidic hydrogen atom, but one which has only a 
slight tendency towards ionisation. This is attributed to a primary 
addition of the components of the methyl sulphate to the nitrogen 
atom and subsequent elimination of methyl hydrogen sulphate. 
The action of formaldehyde, leading to the introduction of the 
hydroxymethyl group, appears to take place similarly, and this is 
true to a less extent of the alkylation of the methyluric acids by 
methyl iodide in alkaline solution. The alkylation of uric acid 
itself under the latter conditions proceeds in a different and com- 
plicated manner, for which an explanation is not advanced. 


H. W. 


Action of Chloroform on Phenylhydrazine. W. Leicu 
Barnett (J. Soc. Chem. Ind., 1921, 40, 16771—1687).—Analytical 
evidence is adduced to show that the primary product of the inter- 
action of chloroform and phenylhydrazine at the ordinary tempera- 
ture (this vol., i, 308; cf. Brunner and Leins, A., 1898, i, 158), 
m. p. 221° (decomp.), is an additive product, which is regarded as 
triphenylhydrazinomethane trihydrochloride, CH(NH:-NHPh),,3HCI. 
It reacts with moisture to form phenylhydrazine hydrochloride and 
formic acid. J. K. 


ORGANIC CHEMISTRY. i. 693 


The Stability of Tryptophan in Baryta Hydrolysis. HERBERT 
Onstow (Biochem. J., 1921, 15, 383—392)—When caseinogen 
is hydrolysed by barium hydroxide solution tryptophan is not 
destroyed ; this protection is due to the presence of other products 
of hydrolysis, since the destruction of tryptophan can be prevented 
toa great extent by the addition of crystalline amino-acids. When 
gelatin or zein is hydrolysed by barium hydroxide there are only 
traces of nitrogen to be found in the mercuric sulphate fraction, 
but after the addition of pure tryptophan to gelatin the total 
nitrogen in this fraction is equivalent to the added tryptophan. 
Tryptophan is more resistant to acid hydrolysis in pure condition 


ment § than when present in combination in caseinogen. ‘The precipitation 
aker; § of free tyrosine by the mercury reagent can be prevented by raising 
y the § the concentration of the sulphuric acid from 5% to 7% by volume. 
eatly § Histidine is fairly stable when boiled with barium hydroxide solu- 


tion and its precipitation in acid solution by mercuric sulphate is 
helped by the presence of other amino-acids. The total nitrogen of 


the mercuric sulphate fraction reaches a maximum after the casein 
cidie § has been hydrolysed under specified conditions for sixty to seventy 
| the hours. 8. 8. Z. 
"Ing # The Nature of the Substances Precipitated by Mercuric 


Sulphate from MHydrolysed Caseinogen, with Reference 
to the Estimation and Isolation of Tryptophan. HERBERT 
Onstow (Biochem. J., 1921, 15, 392—399).—The character of the 
mercuric sulphate fraction in the hydrolysis of casinogen under 
different conditions has been studied. This fraction was found 


be to contain a number of amino-acids which are probably in combina- 
line tion with tryptophan. Tyrosine does not separate early in pancreatic 


digestion of the caseinogen. Good yields of tryptophan are obtained 
from caseinogen if the decomposed mercuric sulphate precipitate 
is redigested and extracted with butyl alcohol. 8. 8. Z. 


Tanning (Hardening) of Gelatin by Formaldehyde. W. 
MoELLER (Kolloid Zeiisch., 1921, 29, 45—55).—The action of 
formaldehyde solutions on gelatin solutions of varying composition 
has been investigated. It is shown that the hardening of gelatin 
in these circumstances is a two-phase process. The actual harden- 
ing of the portion of the gelatin which may be hardened is a physical 
process in which only the coagulable portion of the gelatin takes 
part. The non-coagulable portion of the gelatin enters into a 
chemical reaction with the formaldehyde, with the formation of 
methylene amino-acids. The portion of the gelatin capable of 
hardening corresponds with the coagulation value of the untreated 
gelatin. If the coagulable part of the gelatin is reduced by hydro- 
lysis in consequence of the action of hydrogen ions, then the portion 
capable of hardening is also reduced. The constituents of the 
formaldehyde solution which are capable of hardening are the 
insoluble colloidal polymerides of formaldehyde, which are only 
formed during the action on the gelatin. J. F.S. 


Donnan Equilibrium and the Physical Properties of Pro- 
teins. III. Viscosity. Jacques Lorp (J. gen. Physiol., 1921, 
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3, 827—842; cf. this vol., i, 627).—The high viscosity of freshly 
prepared gelatin solutions is influenced by the hydrogen-ion con. 
centration. Solutions of egg-albumin prepared under similar 
conditions show a comparatively low viscosity and are practically 
unaffected by the H-ion concentration. Suspensions of powdered 
gelatin in water manifest a slightly higher viscosity than gelatin 
solutions of similar concentration; in this case also the viscosity 
is influenced by the H-ion concentration. The volume occupied 
by the suspended gelatin varies as the viscosity, which is in agree. 
ment with the theories of viscosity. The influence of the H-ion 
concentration on the volume occupied by the gelatin granules in 
suspension is due to the existence of a Donnan equilibrium between 
the granules and the surrounding solutions. 8. 8. Z. 


Organic Compounds of Arsenic. IV. Action of Alkyl 
Haloids on Cacodyls and a New Mode of Formation of 
Tetra-alkyl-(aryl)-arsonium Tri-iodides. WiLHELM STEIN Kopr 
and Gustav ScHwENn (Ber., 1921, 54, [B], 1437—1465).—The 
action of methyl iodide on cacodyl has been shown by Cahours 
and Riche to lead to the formation of tetramethylarsonium iodide 
and iododimethylarsine. Since, however, they operated under 
somewhat drastic conditions, it appeared not unlikely that the 
hitherto unknown hexamethyldiarsonium di-iodide was formed 
intermediately. To investigate this point, the authors have there- 
fore subjected cacodyl, tetraphenyldiarsine, and s-diphenyldimethy]- 
diarsine to the gentle action of alkyl haloids, but their results only 
serve to confirm those of Cahours and Riche. The results are 
most readily explained on the hypothesis that the primary product 
of the reaction is of the type AsR,I-AsR,Me, which decomposes, 
before further addition of alkyl haloid can occur, in accordance 
with the scheme : 

AsR,I-AsR,Me —-> AsR,I+AsR,Me °™" AsMe,R,I. 
The probable truth of this explanation is supported by a large 
number of instances drawn from the literature on compounds of 
arsenic. 

Secondary iodoarsines are smoothly and often almost quanti- 
tatively converted by methyl iodide at 100° into the quaternary 
arsonium tri-iodides, and since the latter are readily obtained from 
chloroarsines and sodium iodide in acetone solution, whereas the 
quaternary compounds are easily transformed into tertiary arsines, 
the reaction promises to be of considerable importance in the 
preparation of the latter. The action of methyl iodide on secondary 
chloro-, bromo-, cyano-, and thiocyano-arsines, investigated in the 
hope of isolating substances of the type AsR,CII,, etc., leads un- 
expectedly in all those cases in which a per-haloid is produced, to 
the formation of the tri-iodide. The course of the reaction between 
methyl iodide and a secondary arsine is represented by the scheme : 
AsR,I _“*t_ AsR,MeI, _“*t AsR,Me,I,; the tri-iodide, however, is 
invariably accompanied by the arsonium iodide as a result of the 
action of the tri-iodide on unchanged initial material, for example, 
AsMe,Br-+-AsMe,I, —> AsMe,BrI,+AsMe,I. 
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The following individual substances are described : 


Uy Bdimethylarsine (from magnesium methyl bromide and phenyl- 


dichloroarsine), b. p. 193—200°; phenyltrimethylarsonium bromide, 
compact crystals, m. p. 284° (decomp.) (corresponding platinichloride, 
brown leaflets, m. p. 197—200°; picraie, orange-yellow needles, 
mn. p. 145°); s-phenylmethylarsine oxide, (AsPhMe),O, an almost 
elourless, highly refractive liquid, b. p. about 94°/11 mm.; s-di- 
phenyldimethyldiarsine (from the oxide and crystalline phosphorous 
aid), m. p. about 70°; tetraphenyldiarsine [phenylcacodyl], the 
isolation of which in the dry condition is described and the necessary 
apparatus depicted. 

Cacodyl and methyl bromide at 100° give tetramethylarsonium 
bromide and trimethylarsine dibromide. Methyl iodide (2 mols.) 
and cacodyl (1 mol.) at the ordinary temperature yield tetra- 
nethylarsonium iodide, but with excess of the alkyl haloid (5 mols.) 
an equimolecular mixture of tetramethylarsonium iodide and tri- 
iodide is produced, which can be separated by taking advantage of 
the solubility of the latter and insolubility of the former in acetone. 
Ina similar manner, phenyltrimethylarsonium bromide, m. p. 283°, 
and phenylmethylbromoarsine are formed from s-diphenyldimethyl- 
diarsine and methyl bromide, whereas phenyltrimethylarsonium 
iodide, m. p. 244°, is obtained when methyl iodide is used. Di- 
phenyldimethylarsonium iodide, m. p. 190°, and diphenyliodoarsine, 
mn. p. 40-5°, are similarly derived from tetraphenyldiarsine. Arseno- 
benzene and methyl iodide at 100° give phenyltrimethylarsonium 
iodide, m. p. 248°, and the corresponding tri-iodide, m. p. 103°; 
the relative amount of the latter renders impossible Bertheim’s 
explanation of its production as due to iodine liberated by the 
valing of the tube (cf. A., 1914, i, 344), and its formation must be 
attributed to the reactions: AsPh:AsPh “*!, AsPhI-AsPhMe _“*t, 
AsPhMeI-AsPhMeI —-> 2AsPhMeI *“°4, 2AsPhMe,I:I,. [Arseno- 
benzene and trimethylphenylarsonium tri-iodide give phenyldi- 
iodoarsine and trimethylphenylarsonium iodide. ] 

Cacodyl bromide, b. p. 128—129°, is most conveniently prepared 
by the reduction of cacodylic acid with sodium hypophosphite in the 
presence of concentrated hydrobromic acid at a temperature below 
60°; it is converted by methyl iodide into tetramethylarsonium tri- 
iodide and by methyl bromide into trimethylarsine dibromide. Ca- 
codyl iodide, prepared by the action of the chloride on a solution of 
sodium iodide in acetone, has m. p. 154—155°, in agreement with 
the observation of Burrows and Turner (T., 1920, 117, 1373). 
Cacodyl cyanide, m. p. 32-5°, is most conveniently prepared by 
the action of an excess of anhydrous hydrocyanic acid on cacodyl 
oxide at 100°. Phenylmethylchloroarsine and methyl iodide yield 
phenyltrimethylarsonium tri-iodide, m. p. 103°; the same com- 
pound is also obtained from phenylmethyliodoarsine, a golden- 
yellow liquid, b. p. 143—144°/17—18 mm. (ef. Burrows and 
Turner, loc. cit.). Diphenyldimethylarsonium tri-iodide, violet 
needles, m. p. 69-5°, is obtained from diphenylchloroarsine and 
(together with diphenyliodoarsine, m. p. 40-5°) from diphenyl- 
bromoarsine; the latter has been isolated as almost colourless 
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leaflets, m. p. 54°. Diphenyliodoarsine forms yellow, hexagonal 
crystals, m. p. 40-5°; like the corresponding cyanide and thio. 
cyanate, it is converted by methyl iodide into diphenyldimethy). 
arsonium tri-iodide, m. p. 69°. T'riphenylarsine di-iodide, a yellow 
powder, m. p. 130—140° (from triphenylarsine and iodine in light 
petroleum solution) is transformed by methyl iodide into tripheny). 
methylarsonium tri-todide, lustrous, brown leaflets, m. p. 107°. 
Cacodyl bromide and tetramethylarsonium tri-iodide yield tetra.f§) 
methylarsonium iodide, m. p. 325°, in addition to other products 
which were not completely investigated. Phenyltrimethylarsoniun 
bromide is completely converted into the corresponding iodide and 
methyl bromide by an excess of methyl iodide. 

Ethyldi-iodoarsine, b. p. 122-7°/11 mm., is conveniently prepared 
by the interaction of the dichloro-compound and sodium iodide 
in the presence of dry acetone; it gives crystalline compounds with 
pyridine and quinoline. It is not attacked by ethyl iodide at 100°. 
Similarly, methyl iodide is without action on phenyldi-iodoarsine, 
m. p. 15°, b. p. 185°/10 mm. (cf. Burrows and Turner, lor, 
cit.). 8-Diphenyldi-iododiarsine and methyl iodide give phenyl. 
trimethylarsonium tri-iodide and phenyldi-iodoarsine; the rela. 
tively small quantity of the former which is produced is shown to 
be due to the action of the tri-iodide first formed on diphenyl. 
di-iodoarsine, which results in the production of phenyltrimethyl. 
arsonium iodide and phenyldi-iodoarsine. 

It is shown that, in certain circumstances, the reaction with 


methyl iodide can be used for the detection of the presence of the 
individual components of mixtures such as phenyldi-iodoarsine, 
phenylmethyliodoarsine, and phenyldimethylarsine. 
Diphenyldimethylarsonium tri-iodide is transformed by an 
alcoholic solution of iodine into the compound AsMe,Ph,I,I, 
m. p. 56°, which loses iodine readily. H. W. 


Aromatic Diarsinic Acids, and their Reduction Products. I. 
Hans Lres (Ber., 1921, 54, [B], 1511—1519).—The preparation of 
phenylenediarsinic acids by the diazotisation of aminophenylarsinic 
acids and coupling of the diazo-solution with arsenite solution under 

definite conditions is described. The new acids 
are reduced by phosphorous acid at 200° to 
yellow, amorphous substances which are rich 
in arsenic and probably free from oxygen; 
they are insoluble in all media, so that it 
has not been found possible up to the present 
to distinguish between the possible formule 
(annexed). 

p-Arsanilic acid is diazotised in dilute sulphuric acid solution 
and, after addition of so much sodium hydroxide solution that the 
mixture just remains faintly acid, the diazonium compound is 
treated with alkaline sodium arsenite; a vigorous evolution of 
nitrogen occurs immediately, which is completed by warming the 
mixture at 50—60°; the concentrated solution deposits p-pheny- 
enediarsinic acid, colourless leaflets, the yield, however, being only 
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moderate. The sodium salt, needles (-+-14H,O), is described. 


When m-aminophenylarsinic acid is treated similarly and the 


conditions are so adjusted that the solution remains faintly acid 


Bi after coupling, nitrogen is only very slowly evolved, and the main 


product is azobenzene-3 : 3’-diarsinic acid, N,(CgHy -AsO,H 2), long, 
fark orange-yellow needles which evolve gas at 240° and become 


Biark when heated further. The ¢tri- or tetra-sodium salt, orange- 


yellow needles ( ?-+-11H,0), is also described. If, however, coupling 


oeurs in alkaline solution, nitrogen is vigorously evolved and 


u-phenylenediarsinic acid, colourless leaflets which decompose 
vithout melting when heated, is obtained. The sodium salt, 
(,H,OgAs,Naz,10H,O, crystallises in colourless needles. The 
diarsinic acids are reduced by phosphorous acid at an clevated 
temperature to yellow, amorphous substances which have no distinct 
uelting points. They are readily reconverted by dilute nitric acid, 
encentrated sulphuric acid, and hydrogen peroxide into the 
liarsinic acids. Analysis points to the presence of oxygen in 
them, but this is regarded as being caused partly by the difficulty 
of effecting their purification and partly by atmospheric oxidation. 


H. W. 


Mercuration of Aromatic Compounds. QO. Dimrotu (Ber., 
W921, 54, [B], 1504—1510).—The mercuration of phenolic ethers 
has been studied by Dimroth (A., 1902, i, 656, 849), who con- 
sidered the products to be substitution compounds in which the 
mercury atom is united to the benzene ring. More recently, 
Manchot has classed them as additive compounds, for example, 
(0Me-C,H,,Hg-OHJOH (A., 1920, i, 780). The author has now 
repeated Manchot’s experiments. He is drawn to the conclusion 
that the latter’s substances are neither additive compounds nor 
intermediate compounds of nuclear mercurated derivatives, but 
consist of non-homogeneous mixtures of nuclear mercurated de- 
tivatives. Manchot’s error is caused by a too profound reliance 
on analytical results. 

Contrary to Manchot’s statement, the very slight alkalinity of 
the solution formed when his anisylmercuri- compound is treated 
with sodium chloride is due to the slight alkalinity of the sodium 
aetate formed. The constitution of Manchot’s compound is most 
early shown by the observation that it is converted by iodine— 
potassium iodide solution into a mixture of p-iodoanisole and 
2:4-di-iodoanisole. It therefore consists of p-anisylmercuriacetate 
aud 2 : 4-anisylenedimercuridiacetate, which can actually be separ- 
ated from one another by taking advantage of the more sparing 
solubility of the latter in benzene; it crystallises in aggregates of 
slender, colourless needles, m. p. 197°, after softening at 195°. 
In a similar manner, Manchot’s product of the mercuration of 
phenetole could be separated into p-phenetylmercuriacetate 
(ultimately identified as p-phenetylmercuribromide) and phene- 
tylenedimercuridiacetate, OKt*C,H,(Hg-OAc),, m. p. 183—184°. 
Manchot’s preparation from p- -tolyl methyl ether is a nearly pure 
monomercuri-substitution product containing a small amount of 
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material richer in mercury; the pure derivative has m. p. 136° 
whereas Manchot and Béssenicker give 130—131° and 132—13% 
for different preparations. H. W. 


Organo-derivatives of Thallium. II. Interaction of Thal. 
liumdialkyl Hydroxides with Nitrophenols and Nitrocresols, 
ARCHIBALD Epwin Gopparp (T., 1921, 119, 1310—1315). 


Physiological Chemistry. 


Distribution of Phosphoric Acid in the Blood of Normal 
Infants. G. M. McKetuies, I. M. De Youna, and W. R. Broor 
(J. Biol. Chem., 1921, 47, 53—58).—The distribution of phosphoric 
acid in the blood of infants less than two weeks old was determined 
in the manner previously described (Bloor, A., 1918, i, 557, and 
A., 1918, ii, 452) and the results are presented in the form of a 
table. Sex and weight changes appear to have little influence m 
the values obtained. Comparison with the values obtained for 
adults’ blood shows little difference in the values for the corpuscles, 
but the organic phosphorus is higher and the lipoid phosphorus 
lower in the plasma of the infant than in that of the adult. E. 8. 


The Absorption of Calcium Salts in Man. Epwarp H. 
Mason (J. Biol. Chem., 1921, 47, 3—4).—The calcium content of 
blood is but little affected by the oral administration of a singk 
large dose of calcium lactate. Calcium chloride appears to bh 
absorbed better; its rate of absorption is not affected by its solution 
in dilute hydrochloric acid. E. 8. 


The Nature of the Reducing Substance in Human Blood. 
Evetyn ASHLEY CoorerR and HitpA WALKER (Biochem. J., 1921, 
15, 415—422).—The reducing substance in blood is neither uri 
acid nor creatinine. It is destroyed by boiling with ammonia, ani 
is insoluble in ether. Hydrochloric acid even in low concentration 
has also a destructive effect on it. Phenylglucosazone has been 
isolated from human blood. The authors have confirmed Pavy 
and Cammidge’s observation that the reducing power of blood 
increases after hydrolysis with hydrochloric acid. 8. 8. Z. 


The Salicylates. XIII. The Liberation of Free Salicylic 
Acid from Salicylate in the Circulation. P. J. Hanzuk 
(J. Pharm. Expt. Ther., 1921, 17, 385—393).—Salicylic acid i 
liberated from sodium salicylate at Py 6-5—6-7, but 25% of serum 
prevents the liberation at Py 5-9, so that it is improbable that free 
salicylic acid occurs in the circulation during life. G. B. 
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Basal Metabolism of Normal Women. KaTHARINE BLUNT 
and Marte Dyer (J. Biol. Chem., 1921, 47, 69—87).—The meta- 
holism of women, which varies irregularly at all times, shows no 
definite change during menstruation. There is no relation between 
minimum pulse rate and metabolism, nor is there a definite change 
‘in pulse rate during menstruation. E. 8. 


Probable Intervention of Zinc in the Phenomena of 
Fecundation in Vertebrate Animals. GABRIEL BERTRAND 
and R. ViapEsco (Compt. rend., 1921, 173, 176—179. Cf. 
A., 1920, i, 909; this vol., i, 282)—Further analyses of the genital 
organs of different animals in different stages of activity indicate 
that zine plays an important part in the organism of vertebrate 
animals and intervenes in the process of reproduction. W. G. 


The Localisation of Glycogen in the Liver and the Muscles 
of Dogs Fed with a View to the Maximum Production of this 
Reserve. (Mme) Z. Gruzewska and Fauri-Frimiet (Compt. 
rend., 1921, 173, 254—257).—A young dog, submitted to an appro- 
priate diet, distends in some way all the cells of the hepatic lobule 
and accumulates therein glycogen, the result being a very large 
increase in the liver and the glycogen and a diminution in the 
protein content of the liver. The variations are individual and 
depend on the functional power of the organs. In an old animal 
the cells in the middle of the lobule are capable of storing large 
quantities of glycogen, whilst the small cells are surcharged with 
protein. The amount of glycogen found in the muscle and the 
heart did not show any relationship to the increase of glycogen in 
the liver. W. G. te 


Anti-thrombin: a Secretion of Nuclear Origin. The 
Anti-coagulating Properties of Nucleic Acids. M. Doyon 
(Arch. inter. Physiol., 1921, 16, 343—362; from Physiol. Abstr., 
1921, 6, 310).—The author obtains from the liver, and, to a less 
extent, from other organs, a nucleoprotein containing 3% of 
phosphorus, which is precipitated by acids and alcohol and gives a 
weak biuret reaction. This substance, which has anti-coagulating 
properties, is named anti-thrombin, and is regarded as responsible 
for the non-coagulability of the blood after injections of peptone. 

Nucleic acids, prepared by Neumann’s method, act as anti- 
coagulants equally in vitro and in vivo; the anti-coagulating 
power resides in the phosphorus-containing part of the molecule. 


C. R. H. 


Resistance of the Vinegar Eel to Various Agents. 
NAPOLEONE Passenrini (Staz. Sper. agr. Italiane, 1921, 54, 15— 
64)—The author has investigated the action¥of a number both 
of chemical compounds and of physical conditions on the vinegar 
eel, which shows pronounced resistivity towards even energetic 
reagents. 7. Fs 

Chrysalis Oil. Sdésrro Kawasr, Ketst Supa, and AkIRA 
Fuxuzawa (J. Chem. Soc. Japan, 1921, 42, 181—235).—The 
constituents and the physical and chemical properties of four kinds 
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of chrysalis oil, and of an oil from the silkworm, have been investi. 
gated. The mixed fatty acids of the oil contain about 25° solid 
and 75% liquid acids. The solid acid consists of a small quantity 
of palmitic acid, m. p. 62—64°, methyl ester, m. p. 29—30°, witha 
large quantity of a new isomeric acid, isopalmitic acid, crystallising 
in flat prisms from alcohol, m. p. 57—59°. ‘The iso-acid and its 
magnesium salt are less soluble in alcohol than palmitic acid: 
methyl isopalmitate has m. p. 38°. By the oxidation of the liquid 
acid with potassium permanganate, dihydroxystearic, sativie, 
linusic, isolinusic, and azelaic acids were isolated; whilst by the 
bromination, hexabromo- and dibromo-stearic acids and a small 
quantity of tetrabromostearic acid were produced; therefore the 
acid is composed of oleic, linolenic, isolinolenic, and linolic acids, 
On bromination, linolenic and isolinolenic acids gave two different 
hexabromo-derivatives, one of which is a crystalline powder, m. p. 
177—180°, sparingly soluble in ether and light petroleum, and the 
other an oily compound, soluble in the former only. By hydrogen. 
ation of the chrysalis oil, using nickel as catalyst, the only solid 
acid produced is stearic acid. There is therefore no other acid than 
that containing eighteen carbon atoms in the liquid acid. [See 
further, J. Soc. Chem. Ind., 1921, September. ] K. K. 


The Influence of Free Fatty Acids in the Intestinal Contents 
on the Excretion of Calcium and Phosphorus. STeEpuey 
VerrcuH TELFER (Biochem J., 1921, 15, 347—355).—In complete 
exclusion of bile from the gut, fatty derivatives may form 70%, of 
the dried feces. This non-absorption of the fatty acids affects 
the normal excretion of calcium and phosphorus. The calcium 
is found in excess in the feces as soaps, and the phosphorus, instead 
of being excreted as the tricalcium salt by the bowel, is liberated 
from combination with calcium and is eliminated by the urine. 
‘The degree of this deviation from the normal course of excretion is 
controlled by the concentration of the free fatty acids in the 
intestine. 8. 8S. Z. 


Creatinuria. II. Arginine and Cystine as Precursors of 
Creatine. E.G. Gross and H. Steenpock (J. Biol. Chem., 1921, 
47, 33—43; cf. A., 1919, i, 107).—The oral administration of 
arginine to pigs augments creatinuria, but the amount of creatine 
excreted is less than for an equivalent amount of casein. Cystine, 
normally, also causes creatinuria; in this case, however, no creatine 
is excreted if the reaction of the urine is made alkaline by the 
administration of sodium acetate, although casein and arginine 
remain effective under these conditions. From the results the 
author contends that arginine is the precursor of creatine. The 
production of creatinuria by cystine is possibly due to the sulphuric 
acid produced by its oxidation stimulating katabolism. E. 8. 


Creatinuria. III. The Effect of Thyroid Feeding on 
Creatinuria. E. G. Gross and H. Srrerensock (J. Biol. Chem., 
1921, 47, 45—52).—The excretion of creatine by pigs on a nitrogen- 
free diet is augmented by the addition of sheep’s thyroid to their 
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dict. The further addition of casein, making creatine precursors 
from exogenous sources available, accentuates this effect. Various 
hypotheses are advanced in explanation. E. S. 


Transformations of Salicylic Acid in the Animal Organism. 
F. AngELico (Arch. Farm. sperim. Sci. aff., 1921, 31, 8—12).— 
The author finds that when sodium salicylate is administered to 
dogs with their food, gentisic acid appears in the urine (cf. Baldoni, 
A., 1908, ii, 1060; 1914, i, 1158). The uraminsalicylic acid de- 
scribed by Baldoni is probably impure gentisic acid. T. H. P. 


Toxicity of some Thioureas and Thiuramdisulphides. 
P. J. Hanzi and A. Irvine (J. Pharm. Expt. Ther., 1921, 17, 
349—355).—The minimal fatal doses per kilo. of body-weight, 
when given to rabbits by the stomach, are, for diphenylthiocarbamide 
15 grams, for di-o-tolylthiocarbamide 3 grams, for tetraethyl- 
thiuramdisulphide, 8,(CS:NEt,)., 3 grams, for tetramethylthiuram- 
disulphide 0-35 gram. G. B. 


Chemistry of Vegetable Physiology and Agriculture. 


Colloidal Condition of the Proteins in Yeast Extract. II. 
Yeast Phosphorus Proteins in the Sol Condition as Colloid 
Ferments. A. Fonvor (Kolloid Zeitsch., 1921, 29, 28—45; cf. 
this vol., i, 81)—Three phosphorus-containing proteins, d,, A», 
and Aj, are obtained from yeast by digesting it at 37° for two 
hours with three times its weight of water and filtering. The 
brownish-yellow to golden-yellow filtrate is diluted to five times its 
volume with water and fractionally precipitated with N-hydro- 
chloric acid. Three fractions are filtered off and constitute the 
Ay, 4g, and A, proteins respectively. The filtrate contains only 
albumins and no phosphorus-containing protein. The three frac- 
tions after washing and grinding give rise to sols or suspensions 
with water, the degree of dispersion of which is greater the smaller 
the amount of acid used to precipitate them. The sols, regarded 


macroscopically, of 1°, content are strongly opalescent, transparent 
liquids which lose their opalescence on the addition of a single 
drop of alkali hydroxide, whilst the addition of acid to the alkaline 
solution precipitates the colloid, which in the presence of sodium 
chloride is no longer capable of forming a sol. Addition of acid 
to the sol itself brings about incomplete precipitation, whilst heat 
has a strongly coagulating effect. The precipitation of the three 
proteins by acid is brought about by the following H-ion concentra- 
tion: Ay, Py=4-92; A,, Py=4-50, and As, Py=4:18. Of these A, 
occurs to the greatest extent. The ultramicroscopic properties of the 
three sols are described. The activity of the three sols toward a 4°%, 
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solution of glycyl-l-leucine at 35° has been examined. After 26 
minutes’ treatment the increase in the amino-nitrogen correspond 
with the following quantities of N /50-sodium hydroxide : A, 1-60¢.¢, 
Ay 1-38 c.c., and A, 0-08 c.c. The addition of 3 c.c. of N /15-monohydro. 
gen sodium phosphate to the reaction mixture gives an increas 
in amino-nitrogen in eighteen hours, equivalent to the following 
quantities of N /50-sodium hydroxide: A, 3-26c.c., A, 4-60c.c., and 
A, 151 c.c. The activity decreases parallel with the degree of 
dispersion. It js shown that the proteins have a considerable 
acid reaction and that their particles travel toward the anode: 
with increase in the dispersion, this cataphoresis undergoes an 
increase, which persists, however, only until slightly hydrated 
albumin ions appear. These no longer undergo cataphoresis, but 
constitute current conductors. J. F. §. 


The Differential Dialysis of the Antineuritic and the Anti- 
scorbutic Factors. Syivester SoLtomon Zitva and Masararo 
Miura (Biochem. J., 1921, 15, 422—427).—The antineuritic factor 
in autolysed yeast juice and the antiscorbutic factor in decitrated 
lemon juice diffuse through a collodion membrane of such permea- 
bility as permits the passage of substances such as methylene-blue, 
neutral red, and safranine. It is suggested that the active mole. 


cules, whether simple or associated, may be of a semi-colloid nature. 
S. 8. Z. 


The Synthesis of Vitamin-B by Yeasts. Artnur Harpzy 


and SyLvesTER Sotomon Ziva (Biochem. J., 1921, 15, 4838—440).— 
The yeasts Saccharomyces cerevisie and S. ellipsoideus, when 
grown on a synthetic medium free from vitamin-A, are capable 
of curing polyneuritis in pigeons. 8. 8. Z. 


Utilisation of Nitrogen and of Phosphorus in the Mycelium 
of Aspergillus niger. W. Vorsropt (Bull. acad. polonaise sci. 
lett., classe sci. math. et nat., B, 1919, 71—109).—In cultures of 
Aspergillus containing ammonium nitrate as the source of nitro- 
gen, loss and not fixation of that element occurred; the ammoni- 
acal nitrogen was used in preference to the nitrate nitrogen, although 
a portion of the latter was also utilised. The percentage of total 
nitrogen and of the different groups of nitrogenous compounds 
present in the mycelium depended essentially on the amount of 
nitrogenous nutrients present in the medium. Spores were pro- 
duced more rapidly in cultures poor in ammonium nitrate than 
in cultures containing that salt in greater concentration; phos- 
phoric acid exerted a similar influence on the formation of spores. 
Organic nitrogenous compounds were not secreted into the nutrient 
solution during the normal development of the mould; __ these 
compounds, especially ammonia, appeared in that solution as 
products of the decomposition of the mycelium as a result of the 
degeneration of the mould. The amount of nitrogen present as 
insoluble protein in the mycelium, which grew in a solution rich 
in both nitrogen and phosphoric acid, showed merely insignificant 
variations during the growth; therefore, the mould attempted to 
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accumulate a considerable store of these proteins as rapidly as 

ible. The soluble protein represented an intermediate stage 
of metabolism in the mycelium; the percentage of these proteins 
present in the mycelium varied considerably according to the 
composition of the medium. The proportion of ammonia present 
in the mycelium during its normal development was extremely 
small. The proportion of nitrogenous compounds not precipitated 
by phosphotungstic acid, and particularly of amino-acids, varied 
considerably according both to the stage of development of the 
mould and to the composition of the nutrient medium. The 
Aspergillus withdrew ammonia from the nutrient solution, and 
synthesised from it amino-acids, polypeptides, and finally proteins. 
Inorganic phosphoric acid appeared in the mycelium even when 
the mould sufiered from lack of phosphorus; it then played a 
limiting réle in the mycelium. Soluble organic compounds of 
phosphorus were present in the mycelium in very variable amounts, 
and represented transitory products. The phosphorus present as 
protein was the most stable form of that element in the mycelium 
and varied the least in amount. The absorption of nitrogen from 


rmea-§ the nutrient medium, and its successive transformations in the 
-blue mycelium depended to a large extent on the amount of phosphoric 
mole F acid in the medium; these transformations were more uniform 
ature. F when the amount of phosphoric acid was small than when it was 
Z. larger. At times, the increase in insoluble nitrogen and the in- 
rpgExf ‘tease in protein phosphorus ran parallel to each other during the 
0).— growth of the mould. When the amount of phosphoric acid in 
when | the nutrient medium was decreased, the percentage of total phos- 
pable Phoric acid in the mycelium began to decrease, next became con- 
7. § stant, and was then accompanied by a decrease in the amount of 
dry matter produced. The ratio of the protein phosphorus to the 
lium § insoluble protein nitrogen varied within very wide limits according 
2 sci. to the phosphoric acid content of the nutrient medium. The 
es of § following amino-acids were isolated from the mycelium in the free 
itro- § state: alanine, leucine, tyrosine, and, probably, phenylalanine 
noni- § and proline. CHEMICAL ABSTRACTS. 
ough 
total} Wood Decay. II. Enzyme Action in Polyporus volvatius 
unds § Peck and Fomes igniarius (L.) Gillet. HENRY Scumirz (J. Gen. 
it of § Physiol., 1921, 3, 795—801).—It is argued that Polyporus volvatus 
pro- § is parasitic. The cultures of P. volvatus and Fomes igniarius were 
than § prepared from the young sporophores and the fungi were examined 
hos- § for their enzymic activities. It was shown that P. volvatus con- 
res, F tains the following enzymes: esterase, maltase, lactase, sucrase, 
ient § raffinase, diastase, inulase, cellulase, hemicellulase, glucosidase, 
hese fF rennet, and catalase. Fomes igniarius contains urease as well as 


the above enzymes. 8. 8. Z. 


Carbon Dioxide as a Fertiliser. FRENKEL (Ann. Chim. 
analyt., 1921, [ii], 3, 201—205)—Plants growing in a glass chamber 
absorbed carbon dioxide rapidly; in thirty minutes the amount of 
carbon dioxide in the atmosphere decreased from 5-2 to 2-0 parts 
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per 1000, and, after a further fifty minutes, to 0-26 part per 1009, 
An atmosphere containing a large proportion of carbon dioxic& 
also increased the growth of plants (potatoes, lupins, and barley) 
by more than 200%, as compared with that of plants grown in the 
ordinary atmosphere. W. P.S. 


The Mucilaginous Substances of Laminaria flexicauilis, 
(Mmz) Z. GruzEwsKA (Compt. rend., 1921, 173, 52—54).—The 
mucilage of Laminaria flexicaulis contains at least two substances, 
of which one becomes soluble in the presence of salts. Under 
suitable conditions, the mucilage can be completely hydrolysed by 
successive treatments with acid, although it is probable that, 
during the hydrolysis, an unattackable complex is formed from a 
portion of the mucilage. W. G. 


Constituents of Lythrum salicaria. J. R. CaRRAcIDO and 
A. Maprnavertia (Anal. Fis. Quim., 1921, 19, 148—151)~ 
Purple loosestrife, Lythrum salicaria, has long been used in popular 
pharmacy as an astringent. In a study of the constituents of this 
plant, 14% of invert-sugar and 0°026% of choline were found. The 
presence of choline together with invert-sugar has also been noted 
in the Chenopodiacee, and is characteristic of maritime plants. 
This is confirmed in the case of Lythrum by the fact that sodium is 
present in the ash in greater quantities than potassium. Alkaloids 
of high molecular weight were absent. G. W. R. 


Constituents of the Roots of Rheum Emodi, Webb. J. J. EN 
Hotmstr6m (Schweiz. Apoth. Zeit., 1921, 59, 169—175, 183—189; ¥ 
from Chem. Zentr., 1921, iii, 43).—In the rhizomes of Rheum Emodi, 
Webb, the glucoside rhaponticin, chrysophanic acid, a small amount 
_ of emodin, a substance, probably rheochrysin, as well as dextrose, 
phytosterol, starch, and mucilage were found. Rhaponticin, 
C,,H,,0,, forms small, highly refractive, rhombic tablets, m. p. 
230—231°. A methoxyl determination gives the formula as 
CopH.,0,°0Me.  Acetylrhaponticin, C.,H,,0,Ac,, forms colourless 
needles, m. p. 125°; it gives no colour with ferric chloride solution, 
a yellow colour with calcium chloride solution, and a blood-red 
colour, turning orange, with strong sulphuric acid. Benzoyl 
rhaponticin, C.,H,,0,Bz,, forms a white varnish-like mass, 
m. p. nearly 110°. Rhapontigenin, C,;H,,0,°OMe, forms colourless 
needles, m. p. 180—181°; its alcoholic solution gives a green colour 
with ferric chloride solution, and an orange-red colour with calcium 
chloride solution. Acetylrhapontigenin, C,,H,,0,Ac,, forms colour- 
less prisms, m. p. 112°. Benzoylrhapontigenin, C,,H,,0,Bz,, forms 
colourless needles, m. p. 147°. A compound, Cy9H,.0j9, probably 
rheochrysin, forms golden-yellow needles, m. p. 211°. G. W. R. 


The Polyoses in Rotted Beetroots. Exme Vorocex (Bull. 
Soc. chim., 1921, [iv], 29, 409—413)—The complex polyoses of 
rotted beetroots consist of levulans accompanied by a small 
amount of glucosans, the relative proportions varying slightly 
with different samples. W. G. 


Organic Chemistry. 


Chemistry of the Heptane Solution. II. Revision of the 
-—§Physical Constants of Heptane. E. Kremers and R. Kremers 
J. Amer. Pharm. Assoc., 1920, 9, 860——864).—Fifteen specimens 
of the oleoresin of Pinus sabiniana were steam-distilled; the 
average yield was 7:°8%. The distillates had d,) 0-685, except 
one which was 0-686. The crude heptane was purified by successive 
shaking with concentrated sulphuric acid, fuming sulphuric acid, 
sodium carbonate, and potassium permanganate. The constants 
of the purified heptane were 7%. 1-3895; b. p. 97-33°/760 mm. ; 
dy 0-68288 ; yoq 19°8 ergs; [«]p 0. CHEMICAL ABSTRACTS. 


The Labile Nature of the Halogen Atoms in Substituted 
Nitromethanes. ALEXANDER KILLEN MacsBetu and Davip 
Dorie Pratr (T., 1921, 119, 1356—1361). 


Ethyl Hydrogen Sulphate. Horace Barratr DUNNICLIFF 


"and GERALD SNOWDEN BUTLER (T., 1921, 119, 1384—1392). 


Ultrafiltration of Lecithin Sols. H. Brecunrotp and S. M. 


_J.—@Nevuscuioss (Kolloid Zeitsch., 1921, 29, 81—89).—The filtration 


- fof lecithin sols by ultra-filters under varying conditions has been 
investigated with the object of ascertaining the nature of lecithin 
-Femulsions. It is shown that a lecithin sol contains particles of 
very different sizes, and of these only the largest give rise to a 
turbidity which is recognisable by nephelometric methods. The 
_ Pquantity of the sol in a 1% solution recognisable by the nephelo- 
;Pmeter is 4% of the total amount. A portion of the lecithin is 
;Badsorbed by the filter when aqueous solutions are subjected to 
ultrafiltration ; the quantity adsorbed becomes greater the greater 
the density of the filter. The slightly disperse lecithin particles 
. Pare more strongly adsorbed than the highly disperse particles. 
In the ultrafiltration of lecithin emulsions the quantity of material 
which passes through the filter depends on the pressure under 
which filtration takes place, hence in the same filter by merely 
varying the pressure from 90 grams/cm.? to 2000 grams/cm.? it is 
. BPossible to vary the filtrate from practically pure water to a solu- 
ion which contains practically the whole of the lecithin. From 
his it is deduced that the surface tension at the interface water-— 
ecithin is exceedingly small. The value has been calculated as 
less than 16 C.G.S. units. J. F.S. 


The Quantitative Separation of the Lead Salts of the 
Saturated from the Less Unsaturated Fatty Acids. Armin 
EIDENBERG (J. Amer. Chem. Soc., 1921, 43, 1323—1336).—The 
lead salts of the acids are dissolved in a mixture of the three solvents, 
alcohol, chloroform, and ethyl ether, and the two latter more 
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volatile and powerful solvents are evaporated off until all the 
more insoluble salts are precipitated. This process was found ty 
give sharper and more easily controlled separations than the method 
commonly used. By its use practically a complete removal of al 
the salts of the saturated acids can be obtained from their solution 
and from the solvent used in washing the precipitate. Within 
wide limits, the results are independent of the amounts of the fatty 
acids used. i 
From oils or fats containing the more unsaturated acids it was 
not possible to obtain the saturated fatty acids in an approximately 
pure state by either the fractionation method or the lead salt-ether 
method. On the other hand, when only the less unsaturated acids, 
such as oleic acid, are present, the saturated fatty acids as isolated 
were found to have practically no iodine number and to be readily 
soluble in light petroleum. W. G. 


Configuration of ««’-Dibromo-dibasic Acids. I. The Di- 
bromoadipic Acids. Synthesis and Resolution of trans- 
cycloPentane-1 : 2 : 3-tricarboxylic Acid. Wut11Am Hevyry 
PERKIN, jun., and Eric Rosryson (T., 1921, 119, 1392—1399). 


The Mechanism of the Oxidation of Drying Oils as Eluci- 
dated by a Study of the True Oxygen Absorption. II 
Linolenic and Linolic Acids. Samvurt Correy (T., 1921, 119, 
1408—1415). 


Preparation of a Petrol from a Vegetable Oil. ALpuonsz 
Mattne (Compt. rend., 1921, 173, 358—359).—When linseed oil is 
passed over a mixture of electrolytic copper and magnesium oxide 
as a catalyst at 550—650° and the product hydrogenated over 
reduced nickel, a mixture of aromatic and cyclic hydrocarbons is 
obtained. Benzene, toluene, xylene, cyclohexane, and methyleyclo- 
hexane were identified. W. G. 


Production of Acetaldehyde from Acetylene. Socriri 
ANONYME DE Propvuits CHIMIQUES (ETABLISSEMENTS MALf#TRA) 
(Brit. Pat. 140784)—In the preparation of acetaldehyde from 
acetylene, with an acid mercuric sulphate solution as catalyst§! 
the process is rendered practically continuous by the periodic 
addition of ferric oxide to the bath. For example, 9-26 kilos. d 
mercury are triturated with 7-4 kilos. of ferric oxide and 70 kilos. 
of concentrated sulphuric acid; 191 kilos. of water are added, and 
the mixture is heated to 70—83°, preferably about 80°. Acetylene 
is admitted to the catalytic liquid thus prepared, and water is 
added from time to time equivalent to the amount of acetaldehyde 
produced, so that the concentration of the sulphuric acid is main- 
tained at 30—35% of the total catalytic liquid. After 280 kilos. 
of acetaldehyde have been obtained, a further 7-4 kilos. of ferric 
oxide and 13-34 kilos. of sulphuric acid are added and the operation 
may be repeated to an almost unlimited extent. In practice, aftet 
about ten operations, it is desirable to decant the liquid from the 
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small quantity of tarry matter formed. It is essential that the 
acetylene be purified before use, particularly from hydrogen 
‘§ phosphide. G. F. M. 


Structure of Cellobiose. M. Breramann (Naturwiss., 1921, 
9, 308—309; from Chem. Zentr., 1921, iii, 214; cf. this vol., i, 
307).—Cellobial, which is structurally identical with glucal, has 
in the reducing half of the molecule a double linking between carbon 
atoms 1 and 2 and an “ oxygen bridge” between 1 and 4; the 
hydroxyl group in position 3 is not substituted. Since the carbon 
atom 6 does not take part in the formation of a disaccharide, and 
since in the formation of cellobial from cellobiose displacement of 
the glucosidic attachment does not occur, the formula for cellobiose 


must be OH-CH,-CH(0-C,H,,0,)*CH-CH(OH)-CH(OH)-CH-OH. 
l an | 
G. W. R. 


Constitution of Starch and Glycogen. P. Karrer (Natur- 
wiss., 1921, 9, 399—403; from Chem. Zenir., 1921, iii, 214; cf. this 
vol., i, 310—313).—A summary of earlier work. By acid hydrolysis 
of heptamethyl methylcelloside, tetramethylglucose (I), and trimethyl 


. B glucose (II), are obtained, 


—— oa _— O————. 
(L) OMe-CH,-CH(OMe)-CH-CH(OMe):CH(OMe)-CH-OH 


————— @) a wonte 
(iL) OMe-CH,-CH(OH)-CH-CH(OMe):CH(OMe):CH-OH, 
whereby the formula for cellobiose must be (III), 


l 
(III. ) OH-CH,°CH(OH)-CH-CH(OH)-CH(OH)-CH 
‘ ————,, FY . 
| ! 
OH-CH-CH(OH)-CH(OH)-CH-CH-CH,-OH 
The analogies in the behaviour of starch and «-amylose extend to 
pM their reactions with alkaline-earth hydroxides. «-Octamylose 
gives a precipitate with barium hydroxide solution. A similar 
compound is obtained with «-tetra-amylose and may be precipitated 
by addition of a little ethyl alcohol. «-Tetramylose by distillation 
ina vacuum gives a good yield of Javoglucosan. The formula for 
starch should be 


O 
OH-CH,-CH(OH)-CH-CH(OH)-CH(OH)-CH 

.. % 

( ); 


es O ane 
CH-CH(OH)CH(OH)-CH-CH-CH, 
| 


ilos.§ The position of the anhydride bridge is undetermined. 


G. W. R. 


Plant Colloids. XI. Electro-disintegration of Starch 
Solutions. M. Samec and AnKA Mayer (Koll. Chem. Beihefte, 
121, 13, 272—288 ; cf. this vol., i, 400).—By electro-disintegration 

dd2 


i. 708 ABSTRACTS OF CHEMICAL PAPERS. 


of starch solutions, a retrograded solution of amyloses was obtained, 
This solution yields a blue coloration with iodine (amylo. 
amylose), has «,-+ 189°, and a mean molecular weight of 
about 80,000. This fraction constitutes 17° of the starch sub. 
stance; it is electro-neutral and corresponds with Maquenne’s 
amylose. The amylopectin which has thus been separated from 
the amylo-amyloses yields a reddish-violet colour with iodine. In 
2% solution, it has an electrical conductivity 8-3 x 10° and a 
hydrogen-ion concentration 2-4 x 10¢N. It has a mean molecular 
weight of 113,000. By heating amylopectin with water in neutral 
solution under pressure, non-retrograded erythroamyloses are 
formed. These give a wine-red coloration with iodine, have 
a, -+- 195—196°, and a mean molecular weight of about 130,000— 
140,000. In solution with its own acid reaction, amylopectin 
is not only hydrolysed but also disaggregated and yields within 
six hours 80% of dialysable products. The colloidal residue from 
this has a mean molecular weight of 57,000, but the iodine 
coloration and the optical rotation are the same as those of the 
erythroamyloses above. The presence of erythroamyloses in solu- 
tion is substantiated colorimetrically. From the change in the 
iodine coloration with increasing addition of iodine the quantity 
relationship of the iodine-amyloamylose complex is deduced as 
(C,H,,0;).f. The erythroamyloses appear to take up a larger 
quantity of iodine. The name “soluble starch’ for the erythro- 
amyloses is justified. The “ elementary molecule” of starch may 
possibly have a molecular weight below 2000. J.F.S. 


Constitution of ‘‘Iodide of Starch.’’ A. LorTrermoszr 
(Zeitsch. angew. Chem., 1921, 34, 427—428).—From the results of 
_ electric potential and other physical measurements, the author 
concludes that the supposition of Biltz and others that the so-called 
“jodide of starch” is an adsorption compound of starch and 
molecular iodine is justified. Neither iodion nor potassium iodide 
is adsorbed by starch to any appreciable extent, but experiments 
indicated that in N/100 or less potassium iodide solutions there 
is a noticeable adsorption of tri-iodion. In N/10- or N/5-solutions, 
this is, however, so small as to be negligible. In general, the results 
confirmed the statement of Mylius that for the formation of the 
blue colour the presence of iodion is necessary, since it participates, 
if only very temporarily, in the adsorption. G. F. M. 


Wood Cellulose. Emm Heuser and E. Bonpreker (Zeitsch. 
angew. Chem., 1921, 34, 461—464).—Contrary to the views of Cross 
and Bevan and others, the authors suggest the hypothesis that all 
plant cellulose, from whatever source derived, is a chemical individual, 
and that there is only one variety of cellulose, namely, that expressed 
by the formula (C,H, )0;),. It has already been shown (Heuser 
and Haug, Zeitsch. angew. Chem., 1918, 31, 99) that purified straw 
cellulose is identical with cotton cellulose and the identity of wood 
cellulose, suitably purified from pentosans, etc., with the latter is 
now demonstrated. A bleached wood cellulose was freed from 
resin and fat by extraction with a mixture of benzene and alcohol, 
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and was then extracted three times with boiling 6% sodium hydr- 
oxide (or alternatively with cold 17% sodium hydroxide) whereby 
the pentosan content was reduced from 4-06% to 1-8—1-92%. 
At the same time both the ash and the copper number were reduced, 
the latter from 4-07 to 0-8—0-9. The pentosan remains therefore 
the only appreciable impurity, and by sufficiently repeated alkali 
extraction this can be eliminated to such an extent that on dis- 
tillation with 12% hydrochloric acid by Tollens and Kréber’s 
method no furfuraldehyde is obtained, although of course there is 
considerable loss in cellulose by this treatment. The hydrolysis of 
the wood cellulose purified as above by triple alkali extraction was 
compared with that of cotton cellulose, dextrose being estimated 
periodically both by copper reduction and polarimetrically. The 
hydrolysis was carried out in cold concentrated hydrochloric acid 
by Willstatter and Zechmeister’s method. In each case the maxi- 
mum glucose reading was reached in 16-5 hours, and about 97-5% 
was obtained, showing that the course of the hydrolysis was with 
both cellulose preparations identical. Further, from the wood 
cellulose hydrolysis 94-2 of pure dextrose was actually isolated 
and identified by its osazone. G. F. M. 


Nature of the Swelling Process. II. E. Knozvenacet and 
Rosert Morz (Koll. Chem. Beihefie, 1921, 13, 233—241; cf. this 
vol., i, 402).—Partition experiments between swollen cellulose 
acetate hydrogel and aqueous solutions of aniline, phenol, methyl 
tartrate, and ethyl tartrate of small concentrations have been 
carried out at 18° and 30—33°, both acetone-soluble and chloro- 
form-soluble cellulose acetate being used in the experiments. It 
is shown that a partition occurs after twenty-four hours in keeping 
with Henry’s law. The establishment of such an equilibrium points 
to the occurrence of a process of solution in both phases; that is, 
no adsorption takes place in the swollen cellulose acetate. Special 
experiments in the case of ethyl tartrate show that unswollen 
cellulose acetate does not remove any of the ester from its aqueous 
solution in short periods of time, exactly in the same way as it 
was previously shown (loc. cit.) that unswollen cellulose acetate in 
aqueous solutions of dyes remains completely uncoloured. That 
is, only after months or years does unswollen cellulose acetate come 
into equilibrium with the dye solution, whilst swollen cellulose 
acetate, under similar conditions, and according to the extent of 
the swelling, attains an equilibrium with the dye solution in a few 
minutes or hours and is dyed in full colours. J. F.S. 


Nature of the Swelling Process. III. E. KNorvenacen 
and ALBERT BREGENZER (Koll. Chem. Beihefte, 1921, 13, 242— 
261; cf. preceding abstract).—The swelling of various kinds of 
cellulose acetate in binary mixtures of alcohol with benzene, nitro- 
benzene, and carbon tetrachloride respectively has been measured 
at ordinary temperatures, as well as the surface tension of all four 
solvents, and the binary mixtures named above. The degree of 
swelling of cellulose acetate in the four simple solvents decreases 
in the order: nitrobenzene, benzene, alcohol, carbon tetrachloride, 
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so that of these only nitrobenzene can be regarded as a stro 

swelling medium for cellulose acetate; carbon tetrachloride acts 
very slightly in this respect. The surface tension of the four solvents 
falls in the order: nitrobenzene, benzene, carbon tetrachloride, 
alcohol. In the binary mixtures, the alcohol lowers the capillarity 
of the other constituent. The amount of lowering of the capillarity 
is greatest for the first addition of the second constituent and is 
greater the greater the difference between the surface tension of 
alcohol and that of the second constituent. A qualitative relation- 
ship between the lowering of the surface tension and the degree 
of swelling in the binary mixtures has been established. The 
stronger the capillary action of the alcohol, the more does the 
degree of swelling increase. The action of the alcohol, however, is 
in opposition to the swelling action of the other component; conse. 
quently there exists for each binary mixture a composition which 
gives an optimum swelling effect. J. F.S. 


Nature of the Swelling Process. IV. Swelling and 
Internal Friction in the System Cellulose Acetate—Nitro- 
benzene-Alcohol. E. KNOEVENAGEL and ALBERT BREGENZER 
(Koll. Chem. Beihefte, 1921, 13, 262—271; cf. preceding abstracts.)— 
The viscosity of solutions of various concentrations of cellulose 
acetate in mixtures of nitrobenzene and ethyl alcohol containing 
90, 70, and 50 vol.% respectively of the former substance has been 
measured at 25°; the specific gravity of all the solutions has also 
been determined. It is shown that the viscosity curve for the 
weaker swelling liquid always lies below that of the stronger swelling 
liquid. The ratio of the viscosities of any two equally concentrated 
cellulose acetate solutions in different mixtures of nitrobenzene and 
alcohol is constant for all concentrations of cellulose acetate. The 
‘ viscosity of a given binary mixture increases with increasing cellulose 
acetate concentration, and is approximately proportional to the 
logarithm of the internal friction. J. F.S. 


Cellulose. IV. Depolymerisation of Ethylcellulose. Kurt 
Hess, WALTER WITTELSBACH, and Ernst MrssMErR (Zeitsch. angew. 
Chem., 1921, 34, 449—454; see this vol., i, 401)—Trustworthy 
conclusions as to the constitution of cellulose from the products of 
the acetolysis of alkylated celluloses can only be drawn when 
alkylation has been conducted in such a way as to exclude the 
probability of the disruption of glucoside or ether-like linkings. 
Under these conditions, the limit of alkylation is reached when two 
ethyl groups per C,H,,0O, have been taken up. The resulting 
diethylcellulose is an individual substance and when subjected to 
acetolysis depolymerisation occurs with the absorption of one acetyl 
group for each C,H,0,(OEt),, and without the generation of 4 
free aldehyde group. The acetylated product is easily hydrolysed 
by methyl alcoholic ammonia and gives a product of the same 
empirical composition as the original material and with a molecular 
weight in dilute solution of 800—900, rapidly increasing with 
increasing concentration owing to association. This substance 
therefore contains at most four hexose residues, and since free 
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aldehyde groups are absent it must be assumed that these structural 
mits are held together in the original cellulose molecule by some 
other means than a “ glucoside ” linking. Although approximately 
identical molecular weights were found for different preparations 
of the substance, differences in optical rotation and melting point 
exclude the possibility of their absolute identity, and indicate that 
the depolymerisation is accompanied by isomerisation. Further 
wetolysis results in the formation of ethylated acetyl-hexoses which 
on hydrolysis give a syrup which appeared to be mainly a mixture 
of triethyl- and diethyl-glucose, the latter preponderating, although 
oly the former has yet been isolated in crystalline form. The 
presence or otherwise of other ethylated glucoses in the syrup and 
its actual percentage composition are still to be determined, but the 
results so far do not show complete agreement with those of either 
Denham and Woodhouse (T., 1921, 119, 77) or Irvine (T., 1920, 
117, 1489). G. F. M. 


Are Hydrocelluloses Simple Substances? H. Ost and 
R. BRETSCHNEIDER (Zeitsch. angew. Chem., 1921, 34, 422—423). 
—From evidence obtained by a comparative examination of 
hydrocellulose, made by Girard’s method, and cellulose, purified 
as for nitration purposes, before and after digestion with boiling 
lime-water containing 0-5—1-0°% of calcium oxide, the authors 
draw the conclusion that hydrocelluloses are simple substances and 
are not mixtures of cellulose and cellulose dextrins as suggested by 
Hauser and Herzfeld, and by Schwalbe and Becker (cf. A., 1915, 
i,941; 1920, i, 474). 

The hydrocellulose and cellulose contained 0-24—0-34% and 
030% of ash, and 3-17—3-94% and 5-39% of moisture respectively, 
and during their digestion in boiling lime-water for twelve hours 
4-4°/, of hydrocellulose and 15-8°% of cellulose dissolved. At the 
same time, the “copper numbers” of the hydrocellulose and 
cellulose changed from 6-69 to 0-91 and 2-05 to 0-61, and the 
“cellulose numbers ”’ from 0-14 to 0-29 and 0-30 to 0-36 respectively. 

Although the “ copper” and “ cellulose”” numbers of the final 
residues from hydrocellulose and cellulose are similar, the hydro- 
cellulose residue is essentially different from cellulose and is similar 
to the original hydrocellulose. This is shown by the viscosity of 
its solution in cuprammonium hydroxide solution and the solubility 
of its acetate (acetylation is carried out by means of acetic acid, 
acetic anhydride, and zine chloride as catalyst) in acetone. ([See, 
further, J. Soc. Chem, Ind., 1921, 654A.] A. J. H. 


Pseudo-bases. III. Dialkylaminomethyl Alkyl Ethers and 
Sulphides. CHARLES Maxwett McLeop and Grertrupe Maup 
Ropinson (T., 1921, 119, 1470—1476). 


Derivatives of some Amino-acids. L. HuGounEnq and 
G. FLorENncE (Bull. Soc. Chim. Biol., 1921, 3, 283—285).—A descrip- 
tion of the action of chromium hydroxide on aqueous solutions 
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of some amino-acids, and of the preparation of double salts by the 
action of calcium hydroxide on the hydrochlorides of aspartic acid 
and glycine. . C. R. H. 


The Constitution of the Nitroprussides. II. Alkylation 
of Nitroprussic Acid. Grorcr JosePpH Burrows and Eustace 
EBENEZER TURNER (T., 1921, 119, 1450—1452). 


Manufacture of Hydrocarbons [Naphthenes]. Cuxartis 
WEIZMANN and Davin Atuiston Leae (Brit. Pat. 165452).—A 
mixture of naphthenes is obtained by polymerising by means of 
aluminium chloride the mixture of butylenes obtained by the 
dehydration of n-butyl alcohol. In carrying out the process the 
vapour of n-butyl alcohol is passed at atmospheric pressure through 
a tube containing pumice coated with aluminium oxide heated at 
250—320°, when a mixture of 8- and a-butylene is formed containing 
about 80% of the former. At higher temperatures, for example, 
360—390°, the product is practically all @-butylene, and the yield 
nearly theoretical. The liquefied butylene is then treated with 
anhydrous aluminium chloride in the proportion of 28 grams of the 
former to 0-5 gram of the latter and the temperature is kept below 
—10°. If an autoclave is used a temperature as high as 15° is 
admissible. Polymerisation is complete in about two hours and 
a practically quantitative yield of naphthenes is obtained, distilling 
as follows: 8 grams at 260—290°/17 mm., 13 grams at 270—350°/ 


17 mm., and 5 grams above 350°/17 mm. G. F. M. 


Nitration of Toluene. M. Grvua (Gazzetta, 1921, 51, ii, 113— 
115).—The author expresses agreement with Drew’s statement 
(T., 1920, 117, 1615; cf. also Brady and Taylor, T., 1920, 117, 876) 
that the compound, m. p. 79-5°, isolated from the oily residues 
obtained in the purification of 2: 4 :6-trinitrotoluene is not the 
2:3: 6-compound, as supposed by Molinari and Giua (A., 1915, i, 
790), but an additive compound of 2:3: 4- and 3:4: 6-trinitro- 
toluenes. 

Doubt is cast on Drew’s statement (loc. cit.) that 2:3 : 6-tri- 
nitrotoluene is formed when toluene is nitrated directly. Drew 
isolated this compound by treating the mixed products with hydr- 
azine hydrate, which reacts with the 2 : 3 : 4- and 3: 4 : 6-compounds, 
but leaves the 2:3:6-compound unaltered. The author finds, 
however, that the 2 : 3 : 6-compound should be easily attacked by 
hydrazine hydrate under the conditions employed by Drew, so that 
the latter’s so-called 2:3:6-compound is probably the 2:3:4 
compound, these two having the same melting point. 

[The author gives Drew’s name throughout this ee ee 


Reduction of Trinitroluene. Exias BreLovuss (Brit. Pat. 
166934; addition to 137529).—The process of reducing trinitro- 
toluene to triaminotoluene by means of iron and hydrochloric 
acid, as described in the earlier patent, is improved by using 
only a small quantity of hydrochloric acid as in the technical 
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reduction of nitrobenzene. The iron compounds are thus obtained 
as a sludge which can be removed by filtration from the 
triaminotoluene solution. In the example given, the quantities 
suggested are 230 kilos. of trinitrotoluene, 700 kilos. of iron turn- 
ings, 800 litres of water, and 20 litres of 35%, hydrochloric acid, 
the reaction mixture being maintained at 60—80°. Triamino- 
toluene serves as a dye for cotton, silk, and wool, as a photographic 
developer, and as an intermediate. G. F. M. 


9:410-Dihydrophenanthrene. Hersert HeEnstock (T., 1921, 
119, 1461—1463). 


Influence of Substituents on Reactions. VI. Nitration of 
Substituted Acetanilides. Harrwiag FRanzEN and Erwin 
Encet (J. pr. Chem., 1921, 102, 156—186).—The nitration of 
acetanilide and its o-methyl-, o-chloro-, o-bromo-, o-ethoxy-, and 
m-chloro-derivatives has been investigated. In general, the finely- 
divided acetanilide (33-75 grams) is gradually added to a well- 
stirred mixture of fuming nitric acid (d 1-505, 65 c.c.) and glacial 
acetic acid (35 ¢.c.) which is cooled in a freezing mixture, the rate 
of addition being so regulated that the temperature does not exceed 
0°. The product is allowed to remain in the cooling mixture during 
twelve hours so that it gradually attains the atmospheric tempera- 
ture; it is then poured into water (350 c.c.) and the precipitate is 
collected and dried. Under these conditions, nitration is complete 
except in the cases of o-bromo- and m-chloro-acetanilide, for which 
reaction must be continued during twenty-four hours. In certain 
cases, the method of Witt and Utermann (A., 1907, i, 27), which 
involves the use of nitric acid, glacial acetic acid, and acetic an- 
hydride, has also been employed. In this manner, the nitrated 
anilide is not quantitatively precipitated, but the losses are shown 
to be distributed in general uniformly over the various isomerides. 
The quantitative separation of the o- and p-isomerides is effected 
by the Witt-Utermann method (loc. cit.), the necessary corrections 
being worked out experimentally for the individual cases. 

The authors are led to the following conclusions. The intro- 
duction of methyl, chlorine, or bromine in position 2 and of chlorine 
in position 3 of acetanilide increases the ease of replacement of 
the hydrogen atom in position 6 by nitric acid and diminishes that 
of the hydrogen atom in position 4; in this respect, bromine has 
a less marked action than chlorine or methyl, which have approxim- 
| ately the same effect. The introduction of the ethoxy-group in the 

2-position of acetanilide so greatly diminishes the reactivity of the 
hydrogen atom in position 6 towards nitric acid that the o-nitro- 
derivative is not produced; the replaceability of hydrogen atom 4 
is likewise diminished, whilst that of atom 3 is very markedly 
increased. The addition of ammonium nitrate to the nitrating 
mixture of nitric acid and glacial aceti¢ acid causes an alteration 
in the relative amounts of the isomerides produced. In the nitration 
of acetanilides with nitric and acetic acids and acetic anhydride 
compared with the action in the absence of the latter, a displace- 
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ment of the relative quantities of the isomerides is observed of such 
a kind that the directive action of the acetylamino-group is more 
pronounced. 

The following compounds have not been described previously ; 
2-chloro-6-nitroacetanilide, yellow needles, m. p. 130—132°; 2. 
chloro-6-nitroaniline, yellow needles, m. p. 76°; 2-bromo-6-nitro. 
acetanilide, yellow needles, m. p. 190°. H. W. 


The Method of Witt and Utermann for the Separation of 
o- and p-Nitroacetanilides. Harrwiag Franzen and Frim 
Hetwert (J. pr. Chem., 1921, 102, 187—193).—Witt and Utermann 
(A., 1907, i, 27) have described a process for the separation of 
o- and p-nitroacetanilides which depends on the solubility of the 
former and the insolubility of the latter in a mixture of potassium 
hydroxide solution (50%, 1 vol.), water (4 vols.), and alcohol 
(1 vol.) at 0°. The applicability of the method to other nitro- 
acetanilides has now been investigated. All the o-nitroacetanilides 
dissolve in the mixture with greater or less readiness; on the 
other hand, certain para-derivatives are very appreciably soluble. 
In general, it is shown that m-nitroacetanilides can be separated 
in this manner from the ortho-derivatives, but this case is likely 
to be encountered seldom in practice. In the majority of instances, 
p-nitroacetanilides can be separated from the corresponding ortho- 
compounds ; exceptions are, however, to be expected with the halo. 
genated o-nitroacetanilides. In the naphthalene series, the separation 
of 2- and 4-nitroacetonaphthalides is improbable, but 1-nitro-$- 
acetonaphthalide should be separable from the other nitro-f- 
acetonaphthalides. A further limitation to the applicability of 
the method is probably imposed by the sparing solubility of certain 
o-nitroacetylamino-compounds in the solution. 

The volume of the mixture necessary for the solution of one gram 
of the various anilides at 0° is shown by the figures in parenthesis: 
o-nitroacetanilide (20), 6-nitro-o-acetotoluidide (40), 2-nitro-p- 
acetotoluidide (83), 1-nitro-8-acetonaphthalide (52), 2-nitro-«-aceto- 
naphthalide (150), 4-nitro-«-acetonaphthalide (312). In certain 
cases, at any rate, it is possible to replace potassium hydroxide by 
sodium hydroxide, but not by ammonia. H. W. 


Amines. IX. Alkylation of Aromatic Amines by Heating 
with Aliphatic Alcohols. Arruur J. Hitt and Joun J. 
DonuEavy (J. Ind. Eng. Chem., 1921, 13, 504—509; see A., 1920, 
i, 671).—The formation of tertiary bases by heating isomeric tolu- 
idines with ethyl alcohol or n-butyl alcohol was investigated and 
found to be promoted by certain catalysts (cupric chloride, sodium 
bromide, and calcium chloride) and by the use of a large excess of 
the alcohol. The mixtures were heated at 175° to 180° for eight 
hours. The yields varied from 50% in the case of di-n-butyl-o- 
toluidine to 90% for diethyl-p-toluidine; o-toluidine was the least 
reactive of the isomerides. Two new amines were prepared by the 
method, di-n-butyl-o-toluidine, b. p. 256—258°/755 mm., and di- 
n-butyl-m-toluidine, b. p. 278—280°/755 mm. W. P.S. 
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Preparation of Dibenzylaniline-4 : 4’-disulphonic Acid and 
Ethylbenzylaniline-4’-sulphonic Acid. Socrery or CHEMICAL 
IypUSTRY IN BasLE (Swiss Pats. 87882 and 87883; from Chem. 
‘Byentr., 1921, iv, 259).—Dibenzylaniline-4 : 4’-disulphonic acid, 

‘ NPh(CH,°C,H,°SO,H),, 

is prepared by the condensation of two molecules of sodium w-chloro- 
benzyl-p-sulphonate with one molecule of aniline in aqueous solution. 
Benzylethylaniline-4’-sulphonic acid, NEtPh-CH,°C,H,SO3H, is 
imilarly prepared by condensation of sodium w-chlorobenzyl-p- 
ulphonate with monoethylaniline. G. W. R. 


Phototropy. Parrick GALLAGHER (Bull. Soc. chim., 1921, 
iv], 29, 683—696).—From a study of a number of salicylidene- 
amines the author was not able to trace any direct relationship 
ketween phototropy and chemical constitution. The changes in 
wlour are not to be attributed to purely chemical changes in the 
molecule. The salicylideneamines were prepared by condensation 
inalcoholic solution and the following are described. 

Salicylidenenitro-y-cumidine, OH-C,H,*CH:N-C,HMe,*NO,, m. p. 
120°, is not phototropic. Salicylidene-«-chloro--naphihylamine, 
0H-C,H,-CH:N-C,)H,Cl, m. p. 156°, is slightly phototropic. Salicyl- 
idene-o-aminocinnamic acid, OH-C,H,CH:N-C,H,-CH°CH-CO,H, 
mn. p. 231°, is phototropic. Salicylidene-p-phenetidine, m. p. 94°, 
is not phototropic. Salicylidene-p-aminobenzaldehyde, m. p. 99°, 
isnot phototropic. Salicylidene-p-aminoazobenzene, 

OH-C,H,CH:N-C,H,’N-NPh, 
mn, p. 156°, is not phototropic. Disalicylidene-2 : 4-diaminoazo- 
benzene, NPh°N-C,H,(N:CH-C,H,°OH),, m. p. 150°, is not photo- 
tropic. Ethyl salicylidene-p-aminobenzoate is phototropic, but the 
methyl ester is not. WSalicylidene-1 : 2 : 4-nitrotoluidine, m. p. 129°, 
is thermotropic, but not phototropic. Salicylidene-1 : 3 : 6-nitro- 
loluidine, m. p. 125°, is not phototropic. Salicylidene-1 : 4 : 2- 
uitrotoluidine, m. p. 112°, is very thermotropic, but not phototropic. 
Disalicylidene-p : p-diamino-m : m-dimethyldiphenyl, 
(OH-C,H,°CH:N),C,,H Meg, 
n. p. 203°, is thermotropic, but not phototropic. Salicylidene-1 : 2- 
iaphthalenediamine, OH°C,H,CH:N:-C,,H,-NH,, m. p. 162°, is not 
phototropic. Disalicylidenenaphthalene-1 : 2-diamine, m. p. 213°, 
the -1 : 4-diamine, m. p. 142°, the -1: 5-diamine, m. p. 220°, the 
1:8-diamine, m. p. 199°, and the -2: 7-diamine, m. p. 203°, are 
not phototropic. Salicylidene-o-phenylenediamine, m. p. 90°, is 
very phototropic at low temperatures, but it having been shown by 
Senier and Shepheard (T., 1909, 95, 441, 1943) that the disalicylidene 
derivative is not phototropic, the monosalicylidene derivative was 
condensed with a number of aldehydes; in no case, however, was 
phototropy observed. Benzylidenesalicylidene-o-phenylenediamine, 
0H-C,H,-CH:N-C,H,N:CHPh, has m. p. 244°; m-tolylidene- 
wlicylidene-o-phenylenediamine has m. p. 238%; p-tolylidenesalicyl- 
idene-o-phenylenediamine has m. p. 135°; salicylideneanisylidene-o- 
phenylenediamine has m. p. 130°;  salicylidenepiperonylidene-o- 
dd* 2 
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phenylenediamine has m. p. 140°; and _ salicylidene-m-methory. 
sdlicylidene-o-phenylenediamine has m. p. 125°. 

Benzylamine condenses with nitrosobenzene in alcoholic solution 
to give a red oil, which is apparently s-phenylbenzyldiazine; when 
this substance is reduced with zine and alcoholic sodium hydroxide 
it yields s-phenylbenzylhydrazine, m. p. 35—36°. W. G. 


Transformation of certain Aromatic Compounds. [. 
BAMBERGER (J. pr. Chem., 1921, 102, 267—275).—In order to 
explain the production of 4-p-aminophenyltoluene (Bamberger, 
A., 1895, i, 289; Kihling, ibid., i, 182) by the action of 
aluminium chloride on a mixture of phenylhydroxylamine and 
toluene, Kliegl and Huber (A., 1920, i, 835) have assumed the 
intermediate production of the residue, ~—C,H,-NH-. According 
to the author, the reaction can be readily explained by the annexed 
scheme, which has been applied previously to similar cases: 


H — 
C,H,;‘NH-OH (or C,H;N:) > me 4 _ NH _PhOtty 


= - 
\Z7\: YN 
oe a NH —> CpHyMe€ NH, 


This conception has the advantage that it can be applied toa 
large number of other cases, such as the transformation of azoxy- 
benzene to p-hydroxyazobenzene or benzeneazodiphenyl, of nitro- 
benzene to o-nitrosophenol, of phenylnitroamine to o-nitroaniline, of 
a-naphthylnitroamine to $-naphthaquinone-«-diazide, of dimethyl. 
aniline oxide to o-dimethylaminophenol, of nitrosomethylaniline to 
p-nitrosomonomethylaniline, and of phenylsulphamic acid to 
o-anilinesulphonic acid. H. W. 


Arylhydroxylamines and Arylazides. A Comparison. 
Evucen BamMBERGER (Annalen, 1921, 424, 233—296).—A general 
review of the chemistry of the arylhydroxylamines, especially from 
the point of view of the mechanism whereby, under the influence 
of various reagents, transformations occur which involve substitu- 
tion in the nucleus. Eight typical reactions are discussed, and it 
is shown that in every case at least two alternative mechanisms are 
possible. These are (a) that isomeric change occurs to an imino- 
y-quinol, which, provided the necessary hydrogen atom is present, 
passes into the benzenoid form, (6) that water is eliminated with 
the formation of an arylimide, Ar-‘N<, which then takes up the 
elements of water (or of the reagent), forming the same quinonoid 
derivative. For example : 


Hq. = 
OH — \Z \=ni — 7 a © ; 
(a) NHPh-OH —> wi. =NH —> OH NH; 


Hy, — — 
b) NHPh-OH->PhN<-> SZ SINH—>OHC NE, fi 
(5) l 1 a * oH” \—Z O _* 2 
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The author considers the second mechanism to be the more probable, 


-Bone reason being that it avoids the necessity for supposing that 


when, for instance, a mixture of methyl alcohol and sulphuric acid 
acts on a hydroxylamine, a methoxy-group wanders from a methoxyl- 
amine residue initially formed : 
(2) PhN< ~~ MeO j= = 
— x NE _ MeO“ NH;. 
(6) Ph‘NH-OMe “| =H” = — 
The same holds in the case of para-substituted arylhydroxylamines, 
in which rearrangement from the quinonoid to the benzenoid form 
is impossible : 


ay X< Sn< ~~, MeO MeO 


baal . <_ >NE > x 0. 
xX S:NH-OMe ~ X% = af 
aa 
The products in this case are the ethers of y-quinols or of imino- 
j-quinols. 


With the view of obtaining more light on these questions, the 
behaviour towards various reagents of certain arylhydroxylamines 
and arylazides have now been examined comparatively, particular 
attention being directed to the relative quantities of the various 
products formed. This was essential, because, whilst the undoubted 
qualitative similarity between the two sets of reactions might be 
traceable to the production in each case of the arylimide, 
Ar-NH-OH (a,o” PhN< *<yp Ars, 

an alternative hypothesis had been suggested by Friedliinder and 
Zeitlin (A., 1894, i, 184), namely, that the azide first passed into 
the hydroxylamine. This (according to Friedlander and Zeitlin) 
is why Griess obtained p-aminophenol from phenylazide by the 
action of dilute sulphuric acid (A., 1886, i, 459). 

The following is a summary of the comparative experiments : 
(1) (Cf. A., 1912, i, 691.) Phenylhydroxylamine (20 grams) and 
dilute sulphuric acid (1 : 10), heated for forty-five minutes on a water- 
bath, gave p-aminophenol (14 grams), p-aminophenol-o-sulphonic 
acid (0°5 gram), and azoxybenzene (2 grams). (la) * Phenylazide 
(10 grams) and dilute sulphuric acid (1:3 by volume), boiled for 
twenty-four hours, gave p-aminophenol (1 gram) and p-amino- 
phenol-o-sulphonic acid, but no azoxybenzene. (2) (ibid.) Phenyl- 
hydroxylamine (6 grams), phenol, and dilute sulphuric acid (1 : 3 by 
volume), boiled for five minutes, gave p-amino-p’-hydroxydiphenyl 
(0'8—0O-9 gram), aniline, azoxybenzene (?), and amphoteric matter, 
m. p. about 179°. (2a) * Phenylazide (6 grams), phenol, and dilute 
sulphuric acid (1:3 by volume), boiled for one and three-quarter 
hours, gave p-amino-p’-hydroxydiphenyl (0°4 gram), p-hydroxy- 
diphenylamine (trace), aniline (doubtful trace), and amphoteric 


* Denotes reactions which have not previously been qualitatively 


. F investigated. 
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matter, m. p. about 182°, but no azoxybenzene. (3) (Cf. A., 18049 ga 


i, 520.) Phenylhydroxylamine (100 grams), aleoho! (2400 c.c.), and 


sulphuric acid (50 c.c.) after twenty-six hours on the water-bath,§ gr 


gave p-phenetidine (45 grams), o-phenetidine (8 grams), p- and 
o-aminophenol (3°5 grams), aniline (4 grams), azoxybenzene (|4 
grams), and p-aminodiphenylamine (very little). (3a) * Phenylazide 
(15 grams), ethyl alcohol (105 c.c.), and sulphuric acid (52 c.c.), after 
twenty-five hours on the water-bath, gave p-phenetidine (5°5 grams), 
o-phenetidine (0°3 gram), p-aminophenol (0°5 gram), aniline ((+ 
gram), p-aminodiphenylamine (very little), and phenol (by odour 
only), but no azoxybenzene. (3)'* Phenylhydroxylamine (1) 
grams), methyl alcohol (2400 c.c.), and sulphuric acid (50 c.c.), 
after eight hours on the water-bath, gave p-anisidine (21 grams), o. 
anisidine (6 grams), p-aminophenol (0°2 gram), p-aminophenol-o. 
sulphonic acid, aniline (small quantity), azoxybenzene (17 grams), 
and much gum. (3’a)* Phenylazide (5 grams), methyl alcohol 
(50 c.c.), and sulphuric acid (25 grams), after twenty-two hours ona 
water-bath, gave p-anisidine (1°9 grams,) (probably) o-anisidine 
and aniline (0°4 gram together), p-aminophenol, but no azoxy- 
benzene. (4) (Cf. following abstract.) Phenylhydroxylamine (() 
grams) and concentrated hydrochloric acid (saturated at 0°), after 
thirty days at 0°, gave p-chloroaniline (37 grams), o-chloroaniline 
(15 grams), op-dichloroaniline (0°2 gram), azoxybenzene (02 
gram), and doubtful traces of aniline, o-aminophenol, and _ s-tt- 
chloroaniline. (4a) (Cf. A., 1886, i, 459.) Phenylazide (131 grams) 
and concentrated hydrochloric acid, first at 0° and finally on the 
water-bath, gave p-chloroaniline (86 grams), o-chloroaniline (25 
grams), op-dichloroaniline (0°3 gram), and aniline (0°2 gram), but 
no azoxybenzene. (5) o-Tolylhydroxylamine * (34 grams), methyl 
alcohol (1000 c.c.), and sulphuric acid (17 c.c.), after thirty days at 
room temperature, gave 5-methoxy-o-toluidine (13 grams), 6-amino- 
m-cresol (0°2 gram), and azoxytoluene (0°7 gram). (5a) * o-Tolyl- 
azide (20 grams), ethyl alcohol (2 volumes), and sulphuric acid 
(1 volume), after twenty-four hours in the cold and subsequent 
heating on the water-bath, gave 5-ethoxy-o-toluidine (4°8 grams), 
6-amino-m-cresol (1°2 grams), and a small quantity of phenolic 
material, but no azoxytoluene. (6)* o-Tolylhydroxylamine (61 
grams) and dilute sulphuric acid (1 : 10 by volume), after forty-five 
minutes on the water-bath, gave 6-amino-m-cresol (20°4 grams), 
o-toluidine (1°3 grams), and azoxytoluene (7 grams). (6a) o-Tolyl- 
azide and sulphuric acid gave 6-amino-m-cresol (cf. Friedliinder 
and Zeitlin, loc. cit.). (7) (Cf. following abstract.) o-Tolylhydroxy!- 
amine (30 grams) and concentrated hydrochloric acid (saturated 
at 0°) after thirty days at winter temperatures gave 5-chloro- 
o-toluidine (13 grams), 3-chloro-o-toluidine (0°3 gram), 4-chloro- 
o-toluidine (1 gram), and azoxytoluene (0°2—0°3 gram). (7a)* o 
Tolylazide (120 grams) and concentrated hydrochloric acid (saturated 
at 0°), after eight days in the cold, gave 5-chloro-o-toluidine (100— 
110 grams), 3-chloro-o-toluidine, but no azoxytoluene. (8)’ 
m-Tolylhydroxylamine (30°7 grams), ethyl alcohol (900 c.c.), and 
sulphuric acid (15 c.c.), after keeping for fifteen days in the dark, 
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ve 6-ethoxy-m-toluidine (3°7 grams), 5-amino-o-cresol (very 
little), and azoxytoluene (3°4 grams). (8a)* m-Tolylazide (10 
grams), ethyl alcohol (2 volumes), and sulphuric acid (1 volume), 
after three days’ keeping in the cold and fifteen hours’ subsequent 
heating on the water-bath, gave 6-ethoxy-m-toluidine (14 grams), 
j-amino-o-cresol (2°5 grams), but no azoxytoluene. (8’)* m- 
Tolylhydroxylamine (32 grams), methyl alcohol (300 c.c.), and 
sulphuric acid (5 c.c.), after three months in the dark, gave 6- 
methoxy-m-toluidine (more than 10 grams), 5-amino-o-cresol 
(mall amount), and azoxytoluene. (8’a) * m-Tolylazide (8 grams), 
methyl alcohol (2 volumes), and sulphuric acid (1 volume), after 
five hours at room temperature and three hours’ subsequent heating, 
gave 6-methoxy-m-toluidine (more than 1°‘7 grams), 5-amino-o- 
cresol (2°6 grams), and a trace of a phenolic substance, but no 
azoxytoluene. (9) * p-Xylylhydroxylamine (3°8 grams) and dilute 
sulphuric acid (1:10 by volume), after boiling for thirty-five 
minutes, gave 2-amino-p-5-xylenol (2 grams), p-xyloquinol (1°l 
grams), and a small amount of azoxy-p-xylene. (9a)* p- 
Xylylazide (10 grams) and dilute sulphuric acid (1:3 by volume), 
after boiling for fifteen hours, gave 2-amino-p-5-xylenol (4°1 
grams), p-xyloquinol (2°1 grams), but no azoxybenzene. (10)* 
p-Xylylhydroxylamine (5 grams), ethyl alcohol (175 c.c. of 96%), 
and sulphuric acid (2°5 c.c.), after three days at ordinary tempera- 
tures, gave 2-ethoxy-p-5-xylidine (1 gram) and azoxy-p-xylene 
(lS grams). (l0a)* p-Xylylazide (15 grams), ethyl alcohol (2 
volumes), and sulphuric acid (1 volume), after five hours at room 
temperature and two hours’ gentle heating, gave 2-amino-p-5- 
xylenol (5°2 grams), 2-ethoxy-p-5-xylidine (4°6 grams), 2-ethoxy- 
p-5-xylenol (0°5 gram), and p-xyloquinol, but no azoxybenzene. 
(10’)* p-Xylylhydroxylamine (11l‘l grams), methyl alcohol 
(222 c.c.), and sulphuric acid (5°5 c.c.), after three weeks at room 
temperature, gave 2-methoxy-p-5-xylidine (theoretical amount) 
and traces of azoxy-p-xylene and p-xylidine. (10’a) * p-Xylylazide 
(5 grams), methyl alcohol (2 volumes), and sulphuric acid (1 volume), 
after five hours at room temperature and four hours’ heating, gave 
2-methoxy-p-5-xylidine (2°5 grams), 2-amino-p-5-xylenol, but no 
azoxyxylene. (11)* -Chlorophenylhydroxylamine (10 grams) 
and dilute sulphuric acid (1:5 by volume), after twenty-five 
minutes at 40—50°, gave p-chloroaniline (1°2 grams), op-dichloro- 
aniline (0°45 gram), -pp’-dichloroazoxybenzene (5 grams), and 
traces of aniline. (lla) * p-Chlorophenylazide (10 grams) and 
dilute sulphuric acid (1:5 by volume), boiled for fifteen hours, 
gave p-chloroaniline (0°9 gram), op-dichloroaniline (0°45 gram), 
and traces of aniline, but no dichloroazoxybenzene. (12) (Cf. 
following abstract.) p-Chlorophenylhydroxylamine (5°5 grams) 
and dilute sulphuric acid (1 : 3), after heating for twenty minutes at 
50°, gave op-dichloroaniline (2°4 grams), p-chloroaniline (0°7 gram), 
and pp’-dichloroazoxybenzene (1°5 grams). (12a)* p-Chloro- 
phenylazide (5 grams) and dilute hydrochloric acid (20 grams 
concentrated acid and 40 grams of water), on boiling for twenty-two 
hours, gave op-dichloroaniline (1°8 grams), p-chloroaniline (0°45 
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gram), but no azoxybenzene derivative. (13)* p-Bromopheny|. 
hydroxylamine (10 grams) and dilute sulphuric acid (1 : 5), heated 
for fifteen minutes at 40—50°, gave op-dibromoaniline (0°3 gram), 
p-bromoaniline (2°4 grams), 5-bromo-o-aminophenol (small quantity), 
and pp’-dibromoazoxybenzene (5 grams). (13a) * p-Bromophenyl. 
azide (3 grams) and dilute sulphuric acid (1:5), on heating for 
fifteen hours, gave op-dibromoaniline, p-bromoaniline, a trace of 
5-bromo-o-aminophenol, but no azoxybenzene derivative. (14) 
(Cf. A., 1912, i, 691.) p-Tolylhydroxylamine (14°5 grams) and 
dilute sulphuric acid (1:10 by volume), heated for forty minutes 
on the water-bath, gave toluquinol (9 grams), p-toluidine (2 
grams), azoxy-p-toluene (0°9 gram), a small amount of p-cresol, 
and traces of 5-amino-o-cresol formed, probably, through the 
migration of the methyl group from the imino-y-quinol ether inter. 
mediately formed (a better instance of this change is discussed 
below). (14a) * p-Tolylazide (5 grams) and dilute sulphuric acid 
(1:3 by volume), after two hours’ boiling, gave toluquinol 
(1 gram), p-toluidine (0°4 gram), and an odour of cresol, but no 
azoxytoluene or 5-amino-o-cresol. (14’) p-Tolylhydroxylamine 
(30 grams) and dilute sulphuric acid (1:20 by volume), after 
fourteen hours’ keeping at 18°, gave 11—12 grams of y-tolu- 
quinol (cf. A., 1912, i, 691). (14’a) * p-Tolylazide (22 grams) and 
sulphuric acid (1:1°75 water, by volume), after eleven hours’ 
heating at 50—70°, gave y-toluquinol (0°6 gram), p-toluidine 
(5-4 grams), toluquinol (1 gram), p-cresol (0°1 gram), and traces 
of 5-amino-o-cresol, but no azoxy-derivative. (15) p-Tolylhydr- 
oxylamine and sulphuric acid gave “ benzyleneimide” and _ its 
hydrate (ibid.). (15a)* p-Tolylazide and sulphuric acid gave 
““benzyleneimide”’ and its hydrate. (16) p-Tolylhydroxylamine, 
p-nitrotoluene, and sulphuric acid gave 2-nitro-4’-amino-5-methyldi- 
phenylmethane (ibid.). (16a) * p-Tolylazide and sulphuric acid, 
after twenty-four hours at ordinary temperatures, yielded the same 
substance. (17) p-Tolylhydroxylamine (4°95 grams), phenol, and 
dilute sulphuric acid (1:3 by volume), on heating for twenty 
minutes, gave p-hydroxyphenyl-p-tolylamine (3°4 grams) and 
doubtful traces of toluquinol and azoxytoluene (loc. cit.). (17a) * 
p-Tolylazide (6 grams), phenol, and dilute sulphuric acid (1:3 
by volume), on heating for two hours, gave p-hydroxyphenyl- 
p-tolylamine (about 4 grams), toluquinol (0°3 gram), and some 
p-toluidine. (18)* p-Tolylhydroxylamine (120 grams), methyl 
alcohol (1200 c.c.), and concentrated (100%) sulphuric acid 
(30 c.c.), after keeping for twenty-four hours at 10—20°, gave 
y-toluquinol l-methyl ether (6°2 grams), p-toluidine (3 grams), 
and azoxy-p-toluene (65 grams). (18a) * p-Tolylazide (73°5 grams), 
methyl alcohol (230 c.c.), and concentrated sulphuric acid (100%) 
(100 c.c.), after ten hours at 13—22° and two days at 25—30°, gave 
y-toluquinol 1-methyl ether (2°5 grams), p-toluidine (0°85 gram), 
but no azoxytoluene. (18’) * p-Tolylhydroxylamine (150 grams), 
ethyl alcohol (1250 c.c.), and 100% sulphuric acid (35 grams), 
after fifteen hours at room temperature, gave w-toluquinol- 
l-ethyl ether (10°9 grams), p-toluidine (11°9 grams), and azoxy- 
p-toluene (78 grams). (18’a)* p-Tolylazide (120 grams), ethyl 
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alcohol (370 c.c.), and 100% sulphuric acid (170 c.c.), after ten 
hours at 10—20° and a further 40 hours at 25—30°, gave y-tolu- 
quinol 1-ethyl ether (4 grams), p-toluidine (2°2 grams), but no 
azoxytoluene. (19) m-4-Xylylhydroxylamine (10 grams) and 
dilute sulphuric acid (1:10 by volume), on heating for twenty 
minutes on the water-bath, gave (A., 1912, i, 691) p-xylo- 
quinol (4 grams), m-4-xylidine (1 gram), and traces of 2-amino- 
p-5-xylenol. (19a)* m-4-Xylylazide (60 grams) and _ dilute 
sulphuric acid (1:3 by volume), after six hours’ heating, gave 
m-xyloquinol (0°4 gram), 2-amino-p-5-xylenol (1*l grams), m-4- 
xylidine, and an odour of xylenol, but no azoxyxylene. The 
production of the p-xylene derivative (2-amino-p-5-xylenol) must 
be due to the migration of a radicle from the intermediate quinonoid 
products, for such an isomeric change is clearly necessary to enable 
them to pass into their benzenoid form. For example : 
Me Me Me 


Me(OHYC NH _ (OH)HE INH ~_ oH > NH, 
Me Me 
Asimilar mechanism is probably to be ascribed to the other cases 
of this kind mentioned in this paragraph. (19’) m-4-Xylylhydroxyl- 
amine (35 grams) and dilute sulphuric acid (17-5 grams H,SO,+-350 
cc. of water), after eight to ten days’ keeping at 23—25°, gave (ef. 
A., 1907, i, 516—520) y-m-xyloquinol monohydrate (22 grams), 
m-4-xylidine (6 grams), azoxyxylene (2-5 grams), and traces of 2- 
amino-p-5-xylenol. (19’a) * m-4-Xylylazide (10 grams) and dilute 
sulphuric acid (1:2 by volume), after eleven hours at 65°, 
gave w-m-xyloquinol (1-2 grams), m-4-xylidine (0-7 gram), and 
p-xyloquinol (0-3 gram) besides an odour of xylenol and some 
amorphous acids and bases. (20) (Cf. loc cit.) m-4-Xylylhydr- 
oxylamine (100 grams), ethyl alcohol (900 c.c.), and sulphuric 
acid (30 c.c.), after three hours’ heating on the water-bath, gave 
y-m-xyloquinol ethyl ether (30 grams), 4:6-diethoxy-m-xylene 
(7 grams), 6-ethoxy-m-4-xylenol (0-15 gram), m-4-xylenol (0-2 
gram), g-xyloquinol (trace), azoxy-m-xylene (5 grams), and 
m-xylidine (odour only). (20a) * m-4-Xylylazide (200 grams), 
ethyl aleohol (2 volumes), and sulphuric acid (i volume), after keep- 
ing at room temperature and then at 30—35°, gave y-m-xylo- 
quinol ethyl ether (14-9 grams), 1 : 3-dimethylquinol (11-2 grams), 
m-4-xylenol (5 grams), p-xyloquinol (3-2 grams), m-4-xylidine 
(8 grams), and 2: 5-diethoxy-p-xylene, but no azoxyxylene. 
(20’a) * m-4-Xylylazide (110 grams), methyl alcohol (2 volumes), 
and sulphuric acid (1 volume, 99-9°%), after keeping at 12—17° and 
afterwards at 20—25°, gave 4-imino-y-m-xyloquinol 1-methyl 
ether (11 grams), 1: 3-dimethylquinol methyl ether (27 grams), 
v-m-xyloquinol (1-4 grams), and m-4-xylidine, but no azoxy- 
tylene. (20a) * m-4-Xylylazide (140 grams), ethyl alcohol (2 
volumes), and sulphuric acid (1 volume, 100%), after keep- 
ing for eighteen hours at 20°, gave ‘!4-imino-y-m-xyloquinol 
lethyl ether (9-2 grams), y-m-xyloquinol methyl ether (14 
grams), w-m-xyloquinol (1-5 grams), p-xyloquinol (0-07 gram), 


i. 722 ABSTRACTS OF CHEMICAL PAPERS. 


2 : 5-diethoxy-p-xylene (0-35 gram), m-4-xylidine (3-1 grams), bu 
no azoxyxylene. (21) (Cf. following abstract.) m-4-Xylylhydp. 
oxylamine (85 grams) and concentrated hydrochloric acid (saturated 
at 0°), after keeping for two weeks at 0° gave 5-chloro-m-4-xylidin 
(32 grams), 6-chloro-m-4-xylidine (29 grams), and azoxy-m-xylene 
(7 grams). (2la)* m-4-Xylylazide (12 grams) and concentrated 
hydrochloric acid (saturated at 0°), after keeping for four weeks 
gave 5-chloro-m-4-xylidine (4-1 grams) and 6-chloro-m-4-xylidine 
(6-4 grams), but no azoxyxylene. (21’) (Cf. following abstract, 
m-4-Xylylhydroxylamine (80 grams) and concentrated hydr. 
bromic acid (saturated at 0°), after seven weeks in the dark, gaye 
5-bromo-m-4-xylidine (45 grams), 6-bromo-m-4-xylidine (0-0 
gram), m-4-xylidine (7-5 grams), and azoxy-m-xylene (8-2 grams), 
(21’a) * m-4-Xylylazide (20 grams) and concentrated hydrobromic 
acid (saturated at 0°), after two days’ keeping, gave 5-bromo. 
m-4-xylidine (17-2 grams), 6-bromo-m-4-xylidine (traces), m-4 
xylidine (1-2 grams), but no azoxyxylene. 

An examination of these facts reveals one striking qualitative 
difference. The production of azoxybenzene derivatives, which 
is almost always noticed in the transformation of the hydroxyl. 
amines, and in some instances occurs to a considerable degree, is 
never observed in the products of the reactions of the azides. For 
this reason, the suggestion made by Friedlander and Zeitlin (loc. cit.) 
that their observation of the formation of o-nitro-p-tolylhydroxyl. 
amine from o-nitro-p-tolylazide by the action of dilute acids is 
an indication of the general course pursued by the decomposition 
of the azides, is considered to be extremely improbable. 

Apart from the formation of the azoxy-derivatives, there is clearly 
a close parallelism between the two sets of reactions, from which it 
is legitimate to argue that a similar mechanism must underlie the 
two cases. The later stages of the various processes can scarcely be in 
doubt, and are expressed by the following scheme (illustrative only): 


A. = H. = 
SC Yin: — \7 \ Pn, 
Meo” \=7 a ‘Meo? \=/ seein: isl NH, 


H = 
i ” ie.” 
weo D2 > MeOK_YOH 


rn iT ee 
S< \nso,H—> »:NH _ OHK NE, 


HO” \= 
HY — 
sa S10 _— OHY 0H 


H = OH 
2 a. © 
wala” Ne 


Ho”7\—7 
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tye om a ane, oe oe Oa, © 
nn > PN SO,H see PR NH ain Ke Do 


xX. = X= xX /= 
S< Sinso,H—> SS Sn (SSO 


HO’ \=7% HO’ \—7 HO’ \—7 
rlidine V . V 
tract OH >-NH, OH 0H 
x GH, 


This scheme holds both for hydroxylamines and azides, and the 
starting points are the quinonoid substances formed by the addition 
of water, sulphuric acid, methylsulphuric acid, etc., to the arylimide, 
ArN<. No plausible alternative is possible in the cases of the 
azides, and as on the evidence it is considered that a similar 


ative’ mechanism holds throughout for the azides and hydroxylamines, 
vhich § the latter also must be regarded as being initially broken down into 
oxyl-f arylimides and water. 

ee, is In the cases of the hydroxylamines there is, superimposed, the 


known decomposition into azoxy-compounds and amines. 
Although the evidence is strong, it is admitted that no arguments 


. cit.) 

oxyl-f based on the character of the ultimate products can constitute an 
ds is absolute proof (or disproof) of the mechanism suggested. C. K. I. 
ition 


The Behaviour of Arylhydroxylamines towards the Hydro- 
gen Haloid Acids. Evcen BAMBERGER (Annalen, 1921, 424, 
297—321; cf. preceding abstract)—A large amount of experi- 
mental material on the subject is recorded and then submitted 
to a critical examination in order to unravel the various types 
of reaction occurring simultaneously. 

The facts are the following: (1) Phenylhydroxylamine (2 grams) 
with dilute hydrochloric acid gave p-chloroaniline (1-6 grams), 
azoxybenzene (0-2 gram), a trace of p-aminophenol, and probably 
aniline. For the action of concentrated hydrochloric acid, see 
preceding abstract. (2) Phenylhydroxylamine with dilute hydro- 
bromic acid gave p-bromoaniline (38%), some azoxybenzene, a 
trace of p-aminophenol, and probably some aniline. With con- 
centrated acid, 60 grams of the hydroxylamine gave p-bromoaniline 
22 grams), o-bromoaniline (5-3 grams), op-dibromoaniline (2-5 
grams), and aniline (4 grams), but no azoxybenzene or aminophenol. 
(3) Phenylhydroxylamine (3 grams) and dilute hydriodic acid gave 
azoxybenzene (1-2 grams), aniline (0-6 gram), traces of p-amino- 
phenol, and a blue dye. Concentrated acid gave aniline (more 
than 2 grams from 5) and a blue dye, but no azoxybenzene or 
aminophenol. (4) Phenylhydroxylamine (4 grams) and saturated 
hydrofluoric acid, after three weeks’ keeping at 0°, gave azoxy- 
benzene (0-1 gram), a volatile base thought to be p-fluoroaniline, 
and an amorphous substance containing fluorine. (5) For the 
action of concentrated hydrochloric acid on o-tolylhydroxylamine, 
see preceding abstract. Using concentrated hydrobromic acid, 
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26 grams of the hydroxylamine gave 5-bromo-o-toluidide (mor 
than 10 grams), 3: 5-dibromo-o-toluidine (4-3 grams), o-toluidine 
(more than 0-1 gram), azoxytoluene (1-3 grams crude), and doubtful 
traces of 6-amino-m-cresol. (6) m-Tolylhydroxylamine (3 grams) 
and dilute hydrochloric acid (10 parts of concentrated acid with 
40 of water) gave 6-chloro-m-toluidine (0-6 gram), azoxy-m. 
toluene (0-5 gram), 5-amino-o-cresol (0-8 gram), a violet dye, and 
some gum. Dilute hydrobromic acid gave (from 3:4 grams of 
the hydroxylamine) 6-bromo-m-toluidine (0-8 gram), 5-amino-o. 
cresol (0-3 gram), and azoxy-m-toluene, a violet dye, and some 
gum. Saturated hydrobromic acid gave (from 4-5 grams of the 
hydroxylamine) 6-bromo-m-toluidine (2-5 grams), and a little 
azoxy-m-toluene. (7) p-Tolylhydroxylamine and dilute hydro. 
chloric acid gave much m-chloro-p-toluidine, some -toluidine, 
m-chloro-p-cresol, p-azoxytoluene, qualitative traces of p-nitroso. 
toluene, and possibly other products. (8) For the action of hydro. 
chloric and hydrobromic acids on m-4-xylylhydroxylamine, see 
preceding abstract. (9) p-Xylylhydroxylamine (13 grams) and 
concentrated hydrochloric acid gave 5-chloro-p-2-xylidine (95 
grams), 3 : 5-dichloro-p-2-xylidine (traces), and p-xylidine (traces). 
Saturated hydrobromic acid gave (from 11-2 grams of the hydr- 
oxylamine), 5-bromo-p-2-xylidine (11—12 grams), 3 : 5-dibromo- 
p-2-xylidine (1—1-5 grams), p-xylidine (0-5 gram), and some gum. 
(10) p-Chlorophenylhydroxylamine, m. p. 182° (very approximately), 
(5-5 grams), and dilute hydrochloric acid gave op-dichloroaniline 
(2-4 grams), p-chloroaniline (0-7 gram), pp’-dichloroazoxybenzene 
(1-5 grams), traces of aniline, qualitative traces of o-aminophenols 
and (doubtful) s-trichloroaniline. Fuming hydrochloric acid gave 
(from 7 grams of the hydroxylamine), op-dichloroaniline (4 grams), 
8-trichloroaniline (0-45 gram), p-chloroaniline (0-8 gram), pp’-di- 
chloroazoxybenzene (0-25 gram), a little aniline, and gum. Dry 
hydrogen chloride in benzene solution gave (from 3-5 grams of the 
hydroxylamine) op-dichloroaniline (1-25 grams), p-chloroaniline 
(0-5 gram), s-trichloroaniline (trace), pp’-dichloroazoxybenzene, and 
qualitative traces of o-aminophenols. Dilute hydrobromic acid 
gave (from 5 grams of the hydroxylamine) p-chloro-o-bromoaniline, 
p-chloroaniline (0-9 gram), a little aniline, and pp’-dichloroazoxy- 
benzene (1-6 grams); also qualitative traces of o-aminophenols. 
Saturated hydrobromic acid gave (from 12 grams of the hydroxy]- 
amine) p-chloro-o-bromoaniline (7 grams), p-chloro-oo-dibromo- 
aniline (3-4 grams), p-chloroaniline (2 grams), pp’-dichloroazoxy- 
benzene (0-3 gram), and qualitative traces of aniline and of o-amino- 
phenols. (11) p-Bromophenylhydroxylamine (3 grams) with dilute 
hydrochloric acid gave o-chloro-p-bromoaniline (1-3 grams), p-bromo- 
aniline (0-3 gram), pp’-dibromoazoxybenzene (0-7 gram), and 
qualitative traces of o-aminophenols. Concentrated hydrochloric 
acid gave (from 11 grams of the hydroxylamine) o-chloro-p-bromo- 
aniline (5-7 grams), s-dichlorobromoaniline (1-9 grams), p-bromo- 
aniline (1-7 grams), pp’-dibromoazoxybenzene, and qualitative 
traces of aniline and of o-aminophenols. Dilute hydrobromic acid 
gave (from 6 grams of the hydroxylamine) op-dibromoaniline (1-9 
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grams), p-bromoaniline (1 gram), pp’-dibromoazoxybenzene (2:3 
ms), and an odour of p-bromonitrosobenzene (compare 7 above). 
(oncentrated hydrobromic acid gave (from 11 grams of the hydr- 


rams 

wil oxylamine) op-dibromoaniline (5-7 grams), s-tribromoaniline (2-5 
cV-m- ms), and p-bromoaniline, besides traces of aniline and of o-amino- 
“and phenols. (12) p-Bromophenylhydroxylamine (E. Feilmann, Diss., 


Basle, 1898) (m. p. 66-5°) gave with dilute hydrochloric acid p-chloro- 
m-bromoaniline (m. p. 79:5—80°), an oily chlorobromoaniline 
(acetyl derivative, m. p. 117—118°), mm’-dibromoazoxybenzene, a 
doubtful trace of o-bromo-p-aminophenol, some dye, and much 
gum. With dilute hydrobromic acid the products were a dibromo- 
aniline (m. p. 53°), mm’-dibromoazoxybenzene (50%), dye, and a 
trace of p-aminophenols. 

Therefore, four chief types of reaction proceed simultaneously. 
In the first place, there is what may be termed the “ normal ”’ 
reaction, whereby a single halogen atom enters the ring, in the 
para-position if possible, in the ortho-position to some extent and 
particularly if the para-position is occupied, or in the meta-position, 
if, for instance, most of the other usual positions are occupied : 


ArNH-OH--H-Hal —> (1m S*NH,. The second type of reaction 
a 2 yp 


is that expressed in the following equation : 


1s of 
NO-0. 
some 
the 
little 
‘dro. 
line, 
‘0S0- 
dro- 
see 
and 


dr- 


im. 


Hal 


ly), 
a 2ArNH-OH +2H-Hal —> Ar-NH,+Hal¢ \-NH,. 
ols 


This is termed the ‘“ abnormal” reaction. In addition, the 
hydroxylamines decompose into azoxy-compounds and amines, or 
by atmospheric oxidation into azoxy-compounds, or again by 
reduction (for example, by means of hydriodic acid) into amines. 


he | Finally, there is the type of decomposition due to the action of 
ne | hydrogen ions and dealt with in the preceding abstract. 
id The ‘‘ normal” reaction is explained in the following manner : 


ee se 
| ApNH.- r a ae, a 
ArNH-OH — Ar-NHCl — ON > Cl . NH,, 


or by a similar mechanism involving an o-quinonoid intermediate 
' product. The production of derivatives of m-chloroaniline is then 
' easily explained by assuming addition of the halogen hydride to 
one of the double bonds of the quinonoid structure. The abnormal 
' reaction also is discussed in the light of cognate reactions, but 
no entirely satisfactory solution is arrived at. C. K. I. 


The Complete and Partial Reduction of Nitro-compounds 
with Iron. H. Pomeranz (Chem. Zeit., 1921, 45, 866—867).— : 
When picric acid is reduced with iron and a large excess of hydro- 
chloric acid in a similar manner to that used for 2 : 4-dinitrophenol ' 
(D.R.-P. 269542, A., 1914, i, 948) a blue-black powder is obtained 
as a result of the oxidation of triaminophenol. In this instance, 
the excess of hydrochloric acid does not protect the triamine owing 
to the rapid oxidation of ferrous chloride by unreduced picric acid. 
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On the other hand, picramic acid is neatly reduced to triaminophenol 
by this process. Picramic acid is usually prepared by reducing 
picric acid with sodium sulphide, but it may be obtained more 
cheaply by the use of iron and sulphurous acid (D.R.-P. 289454, 
A., 1916, i, 382). Picric acid is only slightly soluble in water, but 
when heated with water and iron it dissolves, probably as an iron 
salt. The prolonged passage of sulphur dioxide through such a 
solution results in rise of temperature and picramic acid separates, 
The yield is practically theoretical and the product is sufficiently 
pure for technical purposes. F. M.R. 


Electrolytic Reactions of Naphthalene and its Derivatives. 
II. Electrolytic Oxidation of «-Naphthol. Kasuicut Ovo 
(J. Chem. Soc. Japan, 1921, 42, 559—578; cf. this vol., i, 334).— 
By the electrolytic oxidation of «-naphthol in acid solution, «-naph- 
thaquinone, a compound of «-naphthol and «-naphthaquinone 
(Ber., 1909, 42, 1153), phthalic acid, and a dark violet compound 
are obtained in the anode chamber, whilst a red compound is 
produced in the cathode chamber. The dark violet compound, 
having a phenolic hydroxyl group, gave phthalic and phthalonic 
acids by oxidising with potassium permanganate, phthalic acid by 
fusing with potassium hydroxide, and naphthalene and az-di- 
naphthol by distilling with zinc dust. The author gives optimum 
conditions for the operation. The electrolytic oxidation of «=-di- 
naphthol and {«-naphthol-«-naphthaquinone to «-naphthaquinone, 
and to «-naphthaquinone and phthalic acid respectively, is described 
(cf. J. Soc. Chem. Ind., 1921, Oct.). K. K. 


Allyl Derivatives of Resorcinol and Quinol. F. Mauruner 
(J. pr. Chem., 1921, 102, 41—44).—The preparation and _ intra- 
molecular transformation of allyl derivatives of phenols have been 
described by Claisen (A., 1913, i, 1175; 1919, i, 266) and the reac- 
tions have been used by the author (A., 1917, i, 544, and following 
abstract) in his investigations of plant substances. The behaviour 
of monomethylresorcinol and monomethylquinol has now been 
investigated. 

Monomethylresorcinol dissolved in acetone is converted by allyl 
bromide in the presence of powdered potassium carbonate into 
2-methoxyphenyl allyl ether, a colourless liquid, b. p. 125—126°/15 
mm., which is transformed when heated with dimethylaniline into 
2-hydroxy-4-methoxyallylbenzene, b. p. 143—144°/15 mm. The 
constitution of the latter substance is deduced from its complete 
methylation to 2: 4-dimethoxyallylbenzene, a colourless liquid, 
b. p. 125—126°/14mm.., which is oxidised by potassium permanganate 
to dimethyl-8-resoreylic acid, m. p. 108°. 4-Methoxyphenyl allyl 
ether, b. p. 119—120°/13 mm., is transformed in the presence of 
boiling dimethylaniline into 6-hydroxy-3-methoxyallylbenzene, a 
colourless liquid, b. p. 144—145°/13 mm., which is converted by 
methyl sulphate into 3: 6-dimethoxyallylbenzene, a colourless 
liquid, b. p. 126°/14 mm. H. W. 


Synthesis of Pikamar. F. Mauruner (J. pr. Chem., 1921, 
102, 36—40).—Pikamar was isolated in 1833 by Reichenbach 
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fom beechwood tar and examined subsequently by Hofmann 
(A., 1880, 248), Niederrist (Monatsh., 1883, 4, 487), and Will (A., 
1888, 1089). The work of these chemists has sufficed to elucidate 
the constitution of the substance, but has not shown whether a 
ropyl or an isopropyl group is present. The author has therefore 
ynthesised 4-hydroxy-3 : 5-dimethoxy-n-propylbenzene, which is 
shown to be identical with pikamar. 

2: 6-Dimethoxypheny] allyl ether (Mauthner, A., 1918, i, 428) 


‘ates, 
ntly Jisconverted by being heated with dimethylaniline (compare Claisen, 
R. §A, 1913, i, 1175) into 4-hydroxy-3 : 5-dimethoxyallylbenzene, 


vhich is transformed by acetyl chloride and glacial acetic acid into 
Lacetoxy-3 : 5-dimethoxyallylbenzene, m. p. 43—44°. The latter is 
rduced by hydrogen in the presence of colloidal palladium to 
4acetoxy-3 : 5-dimethoxypropylbenzene, m. p. 87° (cf. Hofmann, 


= loc. cit.), which, when hydrolysed, gives 4-hydroxy-3 : 5-dimethoxy- 
oan n-propylbenzene, b. p. 285°. H. W. 

d 4 Synthesis and Dehydration of Phenylethylpropylcarbinol 
ak (-Phenylhexan-y-ol]. Varrkis Y&RamMIAN (Compt. rend., 1921, 


173, 362—364).—Propyl phenyl ketone reacts readily with mag- 
nesium ethyl bromide to give y-phenylhexan-y-ol, b. p. 132°/25 mm., 
which, when dehydrated by passing its vapour over infusorial 
earth at a red heat, gives y-phenyl-Av-hexene, b. p. 216°. W.G. 


Esters of Aminobenzoic Acids. Harvey C. Britt (J. Amer. 
Chem. Soc., 1921, 43, 1320—1323).—Certain esters of the amino- 
benzoic acids have been prepared by reduction of the corresponding 
uitrobenzoic esters, with the view of studying their anzsthetic 
properties. The following compounds are described. Allyl p- 
nitrobenzoate, a liquid, allyl p-aminobenzoate, m. p. 52°, giving a 


ac- [i lydrochloride, m. p. 180°; isopropyl p-nitrobenzoate, m. p. 95°, 
ing § isopropyl p-aminobenzoate, m. p. 79°, and its hydrochloride, m. p. 
yur 184°; n-butyl p-nitrobenzoate, m. p. 35°, n-butyl p-aminobenzoate, 
en —f m.p. 58°, and its hydrochloride, m. p. 198°; n-butyl m-nitrobenzoate, 


liquid, n-butyl m-aminobenzoate, and its hydrochloride, m. p. 128°; 
n-butyl o-aminobenzoate, a liquid, and its hydrochloride, m. p. 178°; 
thyl 3: 5-dinitrobenzoate, m. p. 91°; ethyl 3 : 5-diaminobenzoate, 
m. p. 84°, and its hydrochloride, m. p. 248°; n-butyl 2 : 4-dinitro- 
benzoate, m. p. 70°, n-butyl 2 : 4-diaminobenzoate, m. p. 90°, and its 
hydrochloride, m. p. 270°; n-butyl 3 : 5-dinitrobenzoate, m. p. 61°, 


te § n-butyl 3 : 5-diaminobenzoate, and its hydrochloride, m. p. 253°. 
d, A rough test of anesthetic properties showed that n-butyl, allyl, 


te J and csopropyl p-aminobenzoates and n-butyl 3 : 5-diaminobenzoate 
yl | were the most active and n-butyl 2 : 4-diaminobenzoate the least 
of ff active as local anesthetics. W. G. 


The o-Diethylaminocyclohexanylester of p-Aminobenzoic 
Acid. A. E. Osterpere and E. C. Kennan (J. Amer. Chem. 
Soc., 1921, 43, 1370—1371).—o-Chlorocyclohexanol reacts with 
diethylamine to yield o-diethylaminocyclohexanol, b. p. 224°/730 mm.., 
giving a hydrochloride, m. p. 160°. The alcohol condenses with 
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p-nitrobenzoy! chloride to give o-diethylaminocyclohexanyl p-nitro. 
benzoate, giving a hydrochloride, m. p. 175°, which on reduction with 
tin and hydrochloric acid gives o-diethylaminocyclohexanyl p-amino. 
benzoate, m. p. 72°, and its hydrochloride, m. p. 163°. The physio. 
logical action of this ester is being studied. W. G. 


Condensation of Nitriles and Thioamides. I. Benzo. 
nitrile and Thiobenzamide. Szxmcun1 IsHrkawa (J. Chem. Sw. 
Japan, 1921, 42, 579—586).—Matsui (Mem. Coll. Sci. Eng. Kyoto, 
1910, 2, 401) isolated a condensation product of benzonitrile and 
thiobenzamide, and considered it to be benziminosulphide, 
S(CPh:NH),. The author oxidised the condensation produet 
with 0°1N-iodine in alcoholic solution, and found that th 
quantity of iodine used, the nature of the resulting product, and 
the non-evolution of hydrogen sulphide do not support this view, 
By reducing the substance with zine dust and hydrochloric acid in 
alcoholic solution, benzylbenzamidine was isolated, accompanied 
by the evolution of hydrogen sulphide, indicating the presence of 
the groups -C(-N)-N-C- and -SH. Moreover, by alkylation with 
ethyl iodide, it gave ethyl benziminoisothiobenzamide hydriodide, 
yellow, monoclinic crystals, m. p. 181°, the ethyl group combining 
with the sulphur atom. The condensation would therefore appear 
to proceed as follows, producing benziminoisothiobenzamide: 
SH-CPh:NH + PhCN = SH-CPh:N-CPh:NH. K. K. 


The Nitro- and Amino-derivatives of m-Hydroxybenzoic 
Acid. Vicror Froeticuer and Juttus Brerenp CoHEN (T, 
1921, 119, 1425—1432). 


The Additive Properties of the Keto-enolic Double Linking. 
H. Gautt and R. Weick (Compt. rend., 1921, 173, 391—393).— 
Ethyl phenylpyruvate reacts with acid anhydrides and acid chlorides, 
giving the corresponding esters. Thus with acetic anhydride the 
B-ester gives ethyl «-acetoxycinnamate, CHPH:C<OOsFt, m. Pp. 
33—34°, and with benzoyl chloride the corresponding benzoylozy- 
derivative, m. p. 87°. These two derivatives do not form additive 
compounds with bromine, but always yield substituted compounds. 
The presence of the double linking is verified by the fact that 
they immediately decolorise potassium permanganate in alkaline 
solution. Dilute potassium hydroxide solution rapidly regenerates 
ethyl phenylpyruvate from these two derivatives. W. G. 


Resolution of dl-trans-cycloPentane-1 : 3-dicarboxylic Acid. 
Wi11aM Henry PERKIN, jun., and Harotp ARCHIBALD ScAk- 
BoroUGH (T., 1921, 119, 1400—1408). 


The Dinaphthanthracene Series. IV. Bromo-derivatives. 
Ernst Putriert and Fepora AUSLAENDER (Monatsh., 1921, 42, 
1—4; ef. A., 1911, i, 793; 1913, i, 627; 1914, i, 826; Mills and 
Mills, T., 1912, 101, 2194).—Pyromellitic anhydride condenses 
with bromobenzene in the presence of aluminium chloride to yield 
a mixture of 2 : 5-di-p-bromobenzoylterephthalic acid, m. p. 306— 
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309° (decomp.) and 4: 6-di-p-bromobenzoylisophthalic acid, m. p. 
956—260° after previous decomposition, which are separated by 
crystallisation from glacial acetic acid; by analogy with the di- 
benzoylphthalic acids, the substance of higher melting point is 
considered to have the carboxyl groups in the para-position to 
one another. .The acids lose water when heated with concen- 
trated sulphuric acid, giving 2 : 9-dibromo-5: 7 : 12 : 14-dinaphth- 
anthradiquinone, greenish- or brownish-yellow needles, which 
adually darken and decompose above 250°, and 2 : 10-dibromo- 
5:7:12: 14-dinaphthanthradiguinone respectively. H. W. 


New Method for the Preparation of Mellitic Acid. Ernst 
Pamiprr and GertruD Rie (Monaish., 1921, 42, 5—8).—1:3:5- 
Trimethyl-2 : 4-diethylbenzene, a colourless liquid, b. p. 229—236°, is 
obtained by the reduction of diacetylmesitylene with amalgamated 
zinc and hydrochloric acid ; it is converted by acetyl and aluminium 
chlorides in the presence of carbon disulphide into 6-acetyl-1 : 3: 5- 
trimethyl-2 : 4-diethylbenzene, a pale yellow liquid with a powerful 
odour of violet root, b. p. 286—304°, which is reduced to 1:3: 5- 
trimethyl-2 : 4 : 6-triethylbenzene, a colourless liquid, b. p. 238—247°. 
The acetyl compound is oxidised by nitric acid to mellitic acid, 
m. p. 285—286°. H. W. 


Constitution of the Bile Acids. W. BorscnuEe (Nachr. Ges. 
Wiss. Géttingen, 1920, 188—194; from Chem Zentr., 1921, iii, 
174. Cf. A., 1919, i, 276, 476)—[With Hersprert Brnr.}—‘so-«- 
Cholanetricarboxylic acid, obtained by reduction of isobilianic acid 
with zinc and hydrochloric acid in glacial acetic acid solution, 
gives colourless needles, m. p. 261° (decomp.). The trimethyl ester, 
Cy-H,,0,, forms lustrous leaflets, m. p. 103—104°. 

[With Hans Wieckuorst.}—LHthyl dihydrogen $-cholanonetricarb- 
orylate, CygH49O,, gives long, white needles, m. p. 136°. The mono- 
methyl ester has m. p. 247°. The oxime, C,,H,,0,N, forms trans- 
parent crystals, m. p. 227°. By heating with 90% sulphuric acid 
an isomeric oximic acid is obtained by rearrangement, giving stout, 
lustrous crystals decomposing at 273—274°. §-Cholanedionecarb- 
oxylic acid dioxime, C.,H,,0,N>, sinters at 250° and decomposes 
at 273°. The isooxime has m. p. 164°. The acid has m. p. 274— 
275°. It is prepared by the reduction of §-cholanetricarboxylic 
acid. By distillation of 8-cholanetricarboxylic acid in a vacuum, 
a distillate is obtained from which, after repeated recrystallisation 
from acetic acid, a substance is obtained, m. p. 205—207°. From 
mono-ethyl £-cholanetricarboxylate, the anhydride, Cy,H3,.O4g, is 
obtained by distillation. G. W. R. 


Preparation of Hydroxyaryl Aldehydes. Hermann HAAkH 
(Brit. Pat. 157850)——Hydroxyaryl aldehydes are obtained by 
treating phenols with formaldehyde in presence of a _nitroso- 
compound and an acid condensing agent. An azo-methine is 
formed intermediately, and decomposes into aldehyde and amine. 
For example, 60 grams of guaiacol and 109 grams of nitrosodiethyl- 
aniline hydrochloride (or the corresponding amount of nitroso- 
Phenol), dissolved in 500 grams of methyl alcohol, are saturated 
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with hydrogen chloride and boiled in a reflux apparatus. Seventy 
grams of 23°, formaldehyde solution are slowly added, and when 
the reaction is complete the alcohol is distilled off. From the 
residue, after boiling for a short time in feebly alkaline solution 
followed by re-acidification, the vanillin is extracted with ether 
and purified in the usual way. G. F. M. 


The Allyleyclohexanones and the Methylallyleyclohexan- 
ones. R. CornuBEerT (Ann. Chim., 1921, [ix], 16, 141—220)— 
A more detailed account of work already published (cf. A., 1914, 
i, 951, 969; 1920, i, 390, 485; this vol., i, 422; ii, 5). W.G. 


Action of Nitroso-derivatives on Unsaturated Compounds, 
L. ALESSANDRI (Gazzetta, 1921, 51, ii, 129—-144).—A fuller account 
is given of work already published (A., 1915, i, 555). 

The action of nitrosobenzene on estragole in the dark yields 
the compound, C,,H,,O,N, which forms stellar aggregates of golden. 
yellow, prismatic needles, m. p. 165°. Nitrosobenzene and methyl. 
eugenol give the compound, C,,H,,0,N, in stellar aggregates of 
highly refractive, yellow prisms, m. p. 154°, decomposing rapidly 
in direct sunlight, and nitrosobenzene and myristicin, the com. 
pound, C,,H,,O,N, which forms groups of deep yellow scales, 
m. p. 180°, and is decomposed gradually by diffused, and rapidly 
in direct, sunlight. 

In addition to the products named (loc. cit.), azoxybenzene is 
formed by the action of nitrosobenzene on parsley-apiole. 

The action of nitrosobenzene on isosafrole does not give the 
N-phenyl derivative of piperonaldoxime, as would be expected 
from the course followed by the interaction of nitrosobenzene and 
asarone (loc. cit.), but is accompanied by secondary oxidation 
and reduction, piperonaldehyde being detectable among the pro- 
ducts, together with a substance yielding aniline when boiled with 
‘dilute acid. T. H. P. 


Unsaturated Compounds. III. Condensation of p-Amino- 
acetophenone and Acetyi-p-aminoacetophenone with Aro- 
matic Aldehydes. M. Givua and E. Bagteria (Gazzetta, 1921, 
51, ii, 116—125; cf. A., 1920, i, 676).—By the condensation of 
p-aminoacetophenone or its acetyl derivative with various aromatic 
aldehydes in alcoholic solution containing sodium or potassium 
hydroxide, unsaturated ketones have been obtained (cf. Scholtz 
and Huber, A., 1904, i, 253). These have been treated with bromine 
in order to ascertain if the presence in the aromatic ring of the 
group *NHR influences in any particular way the manner in which 
the halogen is added to the double linking. 

p-Benzylideneaminoacetophenone and the compound, m. p. 143°, 
prepared from p-aminoacetophenone and benzaldehyde in alcoholic 
solution containing sodium hydroxide, have been already described 
by Scholtz and Huber (loc. cit.). The action of bromine on the 
compound, m. p. 143°, yields: (1) a compound, C,,H,,ONBr, 
m. p. 145° (crude), and (2) a pale yellow, amorphous compound, 
m. p. 209°, containing 59-67% of bromine. 

p-Anisylideneaminoacetophenone, OMe-C,H,-CH:N-C,H,°CO-CH;, 
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orms silvery needles, m. p. 124—125°, and gives an intense orange- 
yellow coloration with concentrated sulphuric acid. 

The compound, OMe-C,H,-CH:N-C,H,-CO-CH:CH-C,H,-OMe, 
rystallises in yellow lamellz, m. p. 149—150°, and, like the com- 
pound, m. p. 191°, obtained by Scholtz and Huber from anisalde- 
hyde and p-aminoacetophenone, forms a purple coloration with 
oncentrated sulphuric acid. The action of bromine in chloroform 
solution on the compound, m. p. 149—150°, gives a pale orange, 
amorphous compound containing 43-98% of bromine, the latter 
replacing hydrogen atoms of the aromatic nuclei as well as saturating 
the double linking. 

p-Cinnamylideneaminoacetophenone, 

CHPh:CH-CH:N-C,H,°CO-CH3, 
forms lustrous, pale yellow plates, m. p. 126—127°. 

The compound, CHPh:CH-CH:N-C,H,*CO-CH:CH-CH:CHPh, ob- 
tained from cinnamaldehyde and p-aminoacetophenone, forms 
golden-yellow needles, m. p. 162—163°, and gives a reddish-violet 
coloration with concentrated sulphuric acid. The compound, 
m. p. 191°, to which Scholtz and Huber ascribed this structure, is 
probably the result of more advanced condensation. The hexabrom- 
ide, CHPhBr-CHBr-CH:N-C,H,-CO-CHBr-CHBr-CHBr-CHPhBr, is 
a deep yellow, amorphous compound, m. p. 192° (decomp.). 

Benzylidene-p-acetylaminoacetophenone, obtained from p-acety]l- 
aminoacetophenone and benzaldehyde, forms yellow crystals, 
m. p. 168°, and gives a reddish-yellow coloration with concentrated 
sulphuric acid; Rupe and Porai-Koschitz (A., 1906, i, 754) gave 
m. p. 179°. Its dibromide, CHPhBr-CHBr-CO-C,H,-NH-CO-CHs, 
erystallises in pale yellow prisms, m. p. 175°. 

Anisylidene-p-acelylaminoacetophenone, 

OMe:-C,H,°CH:CH-CO-C,H,NH:CO:CHs, 
erystallises in yellow lamelle, m. p. 198°, and forms a red, oily, 
dibromide, which could not be purified. 

Cinnamylidene-p-acetylaminoacetophenone, 

CHPh:CH-CH:CH-CO-C,H, NHAc, 

forms yellow crystals, m. p. 183—184°, reddens rapidly when left 
moist in the air, and gives a brick-red coloration with concentrated 
sulphuric acid. Its tetrabromide, C,,H,,O0,NBr,, crystallises in 
white needles, m. p. 195° (decomp.). 

_In chloroform or benzene solution, cinnamylideneacetophenone 
is converted by the action of light into a dimeric modification 
which, when heated, undergoes transformation into the mono- 
meride, isocinnamylideneacetophenone (Stobbe and Riicker, A., 
1911, i, 385). Attempts to prepare, in a similar way, the dimeride 
of cinnamylidene-p-acetylaminoacetophenone have proved unsuc- 
cessful. T. H. P. 


The Influence of Steric Factors on Intramolecular Con- 
densation. James KENNER and Ernest Wrruam (T., 1921, 119, 
1452—1461). 

Crystalline Form of Trimethylphloretin. Marra De ANGELIS 
(ditt R. Accad. Lincei, 1921, [v], 30, i, 348—351).—This com- 
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pound, C,H,O,Me,-CO-CHMe-C,H,-OH (compare Ciamician nj 
Silber, A., 1895, i, 538), forms crystals belonging to the prismat; 
class of the monoclinic system, a:b :c=0-4505: 1 : 0-3410, g- 

71° 13’; d=1-306. T. H. P, phi 


Migration of the Sulphonic Acid Group in Aromatic Mok. 
cules. JH. Martinet (Rev. gén. Mat. colorantes, 1921, 25, 49_ 
51; from Chem. Zentr., 1921, iii, 224—225).—The sulphonation ¢ 
anthraquinone takes place first in the «-position and then in thi} 
8-position. The formation of the 8-sulphonic acid is due to tray 
formation from the «-acid. In the absence of other substance ff, 
the sulphonation of anthraquinone requires a fairly high tempen. fj 


ture, and under such conditions the rate of transformation of the 


a- into the @-sulphonic acid is of the same order as the formatin 
of the «a-acid, with the result that only the 8-acid is obtained. } 
order to obtain the «-acid, it is necessary to employ a catalyst whic By; 
lowers the temperature of sulphonation without influencing th 
rate of transformation of the «- into the @-acid. By the use ¢ 
mercury in this way as a catalyst, the «-sulphonic acid can k 
obtained at a lower temperature. That this explanation is correc 
was shown (in collaboration with A. Roux) by the fact that th 
«-sulphonic acid thus prepared is transformed into the §-acid a 
a higher temperature. The transformation also takes place eva 
in the presence of mercury with suitable conditions of temperatun 
and concentration. In order to obtain the 1 : 5-disulphonic, acid,fj, 
the reaction must take place at a higher temperature, and morf 
sulphur trioxide must be used. G. W.R. 7 


Some Derivatives of Anthraquinonedi-imide. Lon Przrr | 
GEORGE KEFFLER (T., 1921, 119, 1476—1482). 


Sesquiterpene Groups. II. Machilol and Atractylol. Sz 
TaKaal (J. Pharm. Soc. Japan, 1921, No. 473, 565— 587)-— 
By distilling Formosan Machilus Kusanoi, Hayata (Lauracez), in 
steam, a light yellow, viscous oil was obtained. The fraction 140-** 
170°/5 mm. was recrystallised from dilute alcohol and sublimed 
in a vacuum, yielding a new sesquiterpene alcohol, machilol 
C,;H.,0, white needles, m. p. 79—80°, b. p. 160°/14 mm., [a]}+ 
30°08° in alcohol. The alcohol decolorises potassium permanganate 
and bromine solutions, but does not form an ester or phenyl 
urethane. By reducing with hydrogen in the presence of platinum 
black in alcoholic solution, the alcohol gave dihydromachildl 
C,;H,,0, m. p. 82—83°, b. p. 157—158°/14 mm., [«]i}+-16°43°, in 
alcohol. By heating with formic acid, machilol yields machi- 
lene, C,;Hy4, a colourless oil, d?=0°9109, [«]§+58°73, nf=1°5125), 
by losing one molecular proportion of water. The product i, 
however, apparently a mixture of two isomerides, since the specifi 
rotation of the product is not constant, but varies according to 
the time and temperature of heating with formic acid. Machilene 
yields tetrahydromachilene, a colourless, mobile oil, b. p. 132°/11 mm, 
d\=0°8964, [«]})-+37°04°, ni}=1°48645, by reducing with hydrogenf. 
in glacial acetic acid solution, using platinum black as catalyst. 
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oxidation with dilute potassium permanganate in benzene 
jlution, machilol’ gave dihydroxymachilol, C,,;H,,0(OH),,H,O, 
white needles, m. p. 110° (anhydride, m. p. 107—108°), which gave 

monobenzoate, white, square plates, m. p. 142°, by the Schotten- 
Baumann method. 

Gadamer and Amenomiya (A., 1903, i, 353), described atrac- 
ylol as possessing no rotatory power, whilst the author found 
hat a sample of the compound isolated from Atractylis ovata, 
Thunb., had [«]}}—17°1° in alcoholic solution. The same sample 
rave dihydroatractylol, a colourless, viscous oil, b. p. 156—158°/ 
14 mm., [«]?+14°9°, by reducing with hydrogen in glacial acetic 
ncid solution in the presence of platinum black; and atractylene 

rhaps a mixture of two isomerides), a colourless oil, b. p. 108— 
09°/3 mm., dj 09189, [«]j}+-78:25°, ni 151795, by heating 
with formic acid. Atractylene yields tetrahydroatractylene, a colour- 
ess, mobile oil, b. p. 129—130°/10 mm., dj! 0°9030, [«]} + 36°99°, 
# 149589, by reducing with hydrogen in the presence of 
platinum black. On treatment by the same method as was used 
n the oxidation of machilol, atractylol gave «-dihydroxyatractylol, 
15H,0(OH).,H,O, needles, m. p. 110° (anhydride, m. p. 107— 
108°), [«]3—25°34°, and a small quantity of the 8-isomeride, needles, 
m. p. about 78°, [«]i}+-24-68°. Both «- and $-compounds pro- 
duced a monobenzoate, square plates, m. p. 142°, by the Schotten- 

R Baumann method. Thus 

HO. dihydroxy- and tetrahydro- 

C N machilol are identical with 

| cH dihydroxy- and tetrahydro- 

; i atractylol respectively. 

C C Machilol (annexed formula 

RY \o% \o% \R’ I) and atractylol (II) and 

(L) (IL) the corresponding hydro- 

; ; carbons have therefore the 

same constitutional skeleton, differing in the positions of the double 
bonds and the hydroxyl group. K. K. 


Swelling of Caoutchouc in Various Liquids. Wo.treane 
OstwaLD (Kolloid Zeitsch., 1921, 29, 100—105).—A theoretical 
paper in which an attempt is made to establish a connexion between 

the swelling power of a substance and some definite physical property 
of the liquid which effects the swelling. The previously published 
. presults of Flusin (A., 1908, ii, 359) and Posnjak (A., 1912, ii, 912) 
. pon the swelling of caoutchouc in a series of liquids have been used. 

As a first approximation, it is shown that the swelling power de- 
; poteases with increasing dielectric constant of the liquid. This is 
expressed by the equation "/Q.D=K, in which Q is the swelling 
power, D the dielectric constant, K a constant, and n a number 
between 2 and 3. If » is chosen as 2°16, the mean value of K for 
_f/4 solvents (D=2°3—81) is 50, with extreme values of 74 and 29. 

These variations are regarded as accidental, and due in part to 
Pexact values of the dielectric constant. It is shown that swelling 
power and solubility cannot be directly compared, but swelling 
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power and the reciprocal of the solubility (Lésungsmittelbeda 
may. The similarity of the above relationship to the Walde 
relationship between the solubility and the dielectric constant 


D=‘Vn.K, is pointed out and discussed. J.F.§. 


Mechanism of the Action of certain Accelerants of thay 
Vulcanisation of Caoutchouc. G. Brunt and E. Romant (At 
R. Accad. Lincei, 1921, [v], 30, i, 337—344).—It has been commonly 
assumed that accelerators of vulcanisation are substances capable 
of reacting with the added sulphur to form polysulphides, whieh 
then yield their sulphur with liberation of the original accelerating 
compounds. This hypothesis has been advanced in various forms 
by Ostromisslenski (A., 1916, i, 277), Kratz, Flower, and Coolidge 
(J. Ind. Eng. Chem., 1920, 12, 317), and Bedford and Scott (J. Ind, 
Eng. Chem., 1920, 12, 31). Most probably true is the view of the 
last of these authors, who distinguish between the two types of 
accelerators: (1) Bases forming polysulphides similar to yellow§ the © 
ammonium sulphide, and (2) thiocarbamides, dithiocarbamate, elect 
thiourams, mercaptans, and the disulphides formed from them by§o lit 
oxidation or by reaction with sulphur. To the latter group, which § ule 
alone contains accelerators sufficiently active to be termed ultra. fj being 
accelerators, must be added alkylxanthates (cf. this vol., i, 575), caus 

Thiouram disulphides are obtainable by the oxidation of dithio. of th 
carbamates of imines or by subjecting metallic dithiocarbamate} py 
to oxidation or to the action of sulphur : (f., 

(NR,°CS'S),Zn-+S=ZnS+(NR,°CS'S),, 
and this equation represents the manner in which zinc alkyl- and A 
aryl-dithiocarbamates act in the caoutchouc-sulphur mixture, § 8? 
Similarly, zinc alkylxanthates are able to function as ultra-accler- [witl 
ators, since they readily undergo oxidation to form disulphides, IBaC 
(NR,°CS),S8,, which are perfectly analogous to those of the thio- Wis 
urams, the so-called dixanthogens, (OR-CS),S,. It is thus definitely Ary! 
shown that the presence of nitrogen and the possession of basic § PY 


properties are quite unnecessary in an accelerator. = 
Ultra-accelerating effects are exerted in presence of metallic = 
oxides also by the thiolbenzthiazoles, for instance, C,H, <N>CSE, post 
ae ia N incr 

and by the disulphides they yield on oxidation (ChH.<g>C),% the 
Since thiolbenzthiazole may be obtained in good yield by the f ‘ 
action of sulphur on methyleneaniline (anhydroformaldehyde- tan 
aniline), the cause of the accelerating action of the latter is evident. ie 


Trisubstituted thiocarbamides are able to yield thiocarbimides, ) 
NHAr-CS:-NR, —> NAr‘C:S-++-NHR,, and thus act as accelerators in f *S _ 
the same way as the above compounds. On the other hand, tetra- whi 
substituted thiocarbamides, which do not undergo this reaction, 
are totally devoid of accelerating properties. = 

The function of zine oxide in favouring acceleration consists in 
the formation of the zinc salts of the thio-acids, these by the action 
of free sulphur losing the zine as zine sulphide and yielding the 
organic disulphides which are the true accelerators. T. H. P. Ha 
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Sols and Gels of Vulcanised Caoutchouc. HeEnry P. STEVENS 


coutchouc does not dissolve in the ordinary solvents, solutions 
of vuleanised caoutchouc can be obtained by heating solutions of 
raw caoutchouc with sulphur to the customary vulcanising tem- 
ratures. With xylene or toluene as solvent, combination of 
ubber with sulphur proceeds more rapidly than when benzene is 
wed; with a 10% solution of a mixture of caoutchouc and sulphur 
(0: 10) in this solvent, the rate of combination is about half that 
vith the dry mixture at the same temperature. Vulcanisation of 
a dilute solution does not cause any great change in viscosity. 
Solutions of vuleanised caoutchouc prepared in this manner, on 
evaporation, yield films which refuse to redissolve in the solvent. 
If the solutions are too concentrated or if vulcanisation progresses 
too far, gelation occurs. Similar behaviour is observable in the 
vucanisation of dissolved caoutchouc with sulphur chloride at 
the ordinary temperature. Vulcanisation in solution can also be 
elected, with the aid of heat, by trinitrobenzene in the presence 
of litharge. On exposure to light, the solutions of caoutchouc 
vulcanised with sulphur or sulphur chloride gelatinise, the effect 
being reversible in the dark; prolonged exposure to light may 
cause the primarily produced gels to liquefy owing to degradation 
of the caoutchouc. D. F. T. 


Phenolcoumarein and Resorcinolcoumarein. Sri KrRisHna 
(T., 1921, 119, 1420—1425). 


Arylated Pyridines and their Relationships to the Corre- 
sponding Pyrylium Compounds. II. Wattuer DILTHEY 
[with G. BauriteprL, B. Burerer, G. GEISSELBRECHT, F. voN 
IsacH, F. Kirerer, A. Serger, O. Suwon, R. Taucuer, and J. 
WINKLER] (J. pr. Chem., 1921, 102, 209—240; cf. A., 1920, i, 448).— 
Arylpyridines are readily accessible, since it has been found that 
purely aromatic pyrylium salts and their pseudo-bases, like the 
corresponding aliphatic derivatives (cf. Baeyer and Piccard, A., 
1911, i, 901) are readily converted by ammonia into arylpyridines. 
The yields are quantitative when the pyrylium iron salt is decom- 
posed in a medium in which the pyridine produced is soluble. With 
increases in the number of phenyl groups present in the molecule, 
the basicity of the phenylated pyridine diminishes, or, at any rate, 
the stability of the salts towards water becomes less. Simul- 
taneously, the addition of methyl iodide becomes more difficult. 
This behaviour is in striking contrast with the existence of tetra- 
and penta-phenylated pyrylium salts and is regarded by the author 
as further confirmation of his formulation of pyrylium salts in 
which the acid radicle is regarded as attached to the whole of the 
remainder of the molecule instead of to a specific atom. <A further 
point of contrast between pyrylium and pyridine compounds is 
afforded by the ready convertibility of the former into quinopyran 
derivatives, whereas the latter do not appear to be able to yield 
similar compounds. In accordance with the conceptions of 
Hantzsch (A., 1920, i, 34) the salts of the arylpyridines are regarded 
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as non-ionised additive compounds. Such as have been analyse( 
contain acid and base in molecular proportions, but indications ap 
not lacking that union can also occur with more than one molecula 
proportion of acid, the effect being hypsochromic. 

The following individual compounds are described: 4-phenyl. 
2 : 6-di-p-chlorophenylpyridine (from a suspension of the 4-phenyl. 
2 : 6-di-p-chlorophenylpyrylium iron salt and ammonia), slender, 
colourless needles, m. p. 183° (hydrochloride, m. p. about 250°. 
picrate, lemon-yellow needles, m. p. 236°); 4: 6-diphenyl-2.4. 
naphthylpyridine, almost colourless needles, m. p. 124—12/ 
(picrate, yellow needles, m. p. 233—234°); 4-phenyl-2 : 6-di-p. 
tolylpyridine, almost colourless crystals, m. p. 158—159° (hydn. 
chloride, nitrate; picrate, pale yellow needles, m. p. 222°); 2:4. 
diphenyl-6-p-tolylpyridine, almost colourless, lustrous leaflets, m. p, 
121° (hydrochloride, indefinite m. p., picrate, pale yellow prisms, 
m. p. 192°); 4: 6-diphenyl-2-p-diphenylylpyridine, almost colour. 
less needles, m. p. 141° (chloride, decomp. about 130°; picrat,, 
yellow prisms, m. p. 180°); 2: 6-diphenyl-4-p-anisyl pyridine, lustrous 
leaflets, m. p. 100—101° (picraie, yellow crystals, m. p. 192°; 
chloride; bromide); 2 : 6-diphenyl-4-p-hydroxyphenylpyridine (from 
the methoxy-compound and concentrated hydrochloric acid at 
160°), slender, colourless needles, m. p. 214—215° (picrate, yellow 
crystals, m. p. 219—220°; methiodide, a relatively unstable sub. 
stance, m. p. about 190°, which is converted by sodium picrate into 
the corresponding picrate, yellow needles, m. p. 210°); 2: 6-di- 
phenyl-4-p-acetoxyphenylpyridine, colourless crystals, m. p. 110— 
112° (picrate, yellow, silky needles, m. p. 170—171°); 4: 6-di- 
phenyl-2-p-anisylpyridine, m. p. 100—102° (picraie, m. p. 210°; 
chloride; bromide; very unstable methiodide); 4: 6-dipheny)- 
2-p-hydroxyphenylpyridine, m. p. 189—190° (chloride, greenish- 
yellow needles; picrate, yellow crystals, m. p. 243—244°; sodium 
salt (+4H,O), colourless, silvery leaflets, (anhydrous) lemon- 
yellow powder; polassium salt; methiodide, coarse, greenish- 
yellow crystals, m. p. 208—210°, and the corresponding picraie, 
yellow crystals, m. p. 194°); 4: 6-diphenyl-2-p-acetoxyphenyl- 
pyridine, colourless needles, m. p. 113—114°; 6-phenyl-2 : 4-di-p- 
anisylpyridine, colourless crystals, m. p. 108—110° (picrate, lemon- 
yellow prisms, m. p. 174—176°; bromide, slender, colourless needles; 
chloride); 6-phenyl-2 : 4-di-p-hydroxyphenylpyridine (from the pre- 
ceding compound and concentrated hydrochloric acid at 160— 
180°), almost colourless needles, m. p. 222° (picrate, lemon-yellow 
prisms, m. p. 245°; bromide, yellow needles; chloride; di-acetyl 
derivative, m. p. 140—141°, and its picraie, small, yellow needles, 
m. p. 172°; dibenzoyl derivative, colourless needles, m. p. 147— 
149°; methiodide, unstable, yellow crystals, m. p. 193—194° and the 
corresponding wpicrate, yellow needles, m. p. 198—200° after 
undergoing alteration at 134°); 4-phenyl-2 : 6-di-p-anisylpyridine, 
slender, silky needles, m. p. 133—134° (picraie, yellow needles, 
m. p. 193—194°; chloride, greenish-yellow needles, m. p. (indefinite) 
138—155°; bromide, m. p. about 160° (indefinite); very unstable 
methiodide); 4-phenyl-2 : 6-di-p-hydroxyphenylpyridine (from the 
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al yseq methoxy-compound and hydrochloric acid), almost colourless 
ns arg silky needles, m. p. 228—229°, (di-potassium salt, colourless needles ; 
lecular picrate, m. p. 256°; chloride, yellow needles without definite melting 
point and the analogous bromide; methiodide, m. p. 228—229° 
jheny.p decomp. and the corresponding picrate, orange-yellow crystals, 
henyl.f m. P- 250—252°; di-acetyl derivative, colourless crystals, m. p. 
ender § 147—148° and its picrate, yellow prisms, m. p. 157—159°; dibenzoyl 
250): compound, m. p. 206—207°); 2:4: 6-tri-p-anisylpyridine, colour- 
yl-2.3,} less, silky needles, m. p. 133° (picrate, yellow needles, m. p. 196°; 
—]25'§ chloride, m. p. above 150°; bromide, m. p. about 190°, indefinite ; 
3-di-p. unstable methiodide, m. p. about 148°); 2:4: 6-tri-p-hydroxy- 
hydro.§ phenylpyridine, yellowish-white needies, m. p. 282° (picrate, m. p. 
2:4. B about 293°; chloride, yellow needles, m. p. 253°, indefinite ; bromide, 
m. p.fm. p. 334°, indefinite ; methiodide, yellow, prismatic crystals, m. p. 
risms,f about 228—230°; tri-acetyl derivative, colourless prisms, m. p. 
colour. 158° and its picrate, yellow needles, m. p. 182°). H. W. 


‘tail Preparation of Aralkyl Esters of 2-Phenylquinoline-4- 


199°-pcarboxylic Acid. Socrery or CuemicaL INDUSTRY IN BASLE 
(from§ (Brit. Pat. 167066).—The aralkyl esters of 2-phenylquinoline-4- 
id ath carboxylic acid, for example, the benzyl ester, whilst having all 
the advantages of the alkyl or aryl esters, are, in addition, much 
. sub. better solvents of uric acid. They may be prepared by any of 
e intof the known methods of esterification. Benzyl 2-phenylquinoline-4- 
. §.4j.§ carboxylate, prepared, for example, by the action of 1-25 parts of 
110—f benzyl chloride on 2-5 parts of the sodium salt of the acid suspended 
-¢-di.) in 10 parts of acetone, forms, after suitable purification, citron- 
210°:§ yellow crystals, m. p. 77—78°, insoluble in water, but soluble in 
'f hydrochloric acid, ether, benzene, or oils. G. F. M. 


yellow 


renyl- 


= Preparation of Disubstituted 2 :4-Diketotetrahydro-ox- 
yer ETE C Ustnes pu RuONE ANCT. GILLIARD 
oman azoles. Socir£T& CHIMIQUE DES N T. wD, 
P. Monnet & Cartier (Brit. Pat. 159153).—Disubstituted deriv- 


a atives of 2:4-diketotetrahydro-oxazole of the general formula 


enyl- RR'CCO 0 oe are obtained by the action of chloroformic ester 
wa on the correspondingly disubstituted glycollamide, preferably in 
dies; the presence of an alkali carbonate and a neutral organic solvent. 
pre- For example, 450 grams of phenylethylglycollamide dissolved in 
60—} 3 litres of toluene, after about three hours’ boiling with 700 grams 
ellow} of anhydrous potassium carbonate and 300 grams of ethyl chloro- 
cetyl formate added gradually during two hours, give a product from 
xdles,} Which, on treatment with water and sulphuric acid, a nearly 
47—[ theoretical yield of a crystalline mass of 5:5-phenylethyl-2 : 4- 
J the § diketotetrahydro-oxazole is obtained. This is purified by distilla- 
after} tion in a vacuum (b. p. 176°/3 mm.) and the distillate on cooling 
dine,|%ts to a crystalline mass, m. p. 63°. These oxazoles are slightly 
dies, }luble in hot water and form very soluble, well characterised salts 
nite) When neutralised with the hydroxides or carbonates of the alkalis 
table } °F alkaline earths. They have hypnotic and narcotic properties. 
the G. F. M. 
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A Comparison of some Isomeric isoCyanines. FRancrg§mi 


Mary Hamer (T., 1921, 119, 1432—1444). 


Constitution of the Cyanines. W. K6nic and O. TREIcur 
(J. pr. Chem., 1921, 102, 63—84). —The presence of two inta 
quinoline rings in the cyanines and isocyanines was originally 
formulated by Konig (A., 1906, i, 207) and largely confirmed by the 
work of Kaufmann (A., 1911, i, 328; 1912, i, 502). Certain cong, 
siderations, which are fully outlined in the original, had led Kénigff’. 
(A., 1912, i, 729) to take into consideration alternative formule in 
which one of the quinoline nuclei has suffered fission of the pyridine 
ring, and in accordance with which the cyanines and isocyanines 
are to be regarded as condensation products of monoalkylamino. 
cinnamaldehydes with quinaldinium or lepidinium salts. The 
authors have therefore endeavoured to prepare synthetically 
dialkylated substances of the latter type for purposes of spectro. 
scopic and chemical comparison with the cyanines and isocyanines. 
This aim has not been completely achieved owing to the inability 
to obtain o-dimethylaminocinnamaldehyde. It is shown, however, 
that the absorption curve, in the ultra-violet, of a solution off” 
p-dimethylaminocinnamylidenequinaldine methoperchlorate  de-§": 
colorised by hydrochloric acid is widely different from that of a 
similar solution of isocyanine, and that the latter cannot therefore 
have the “chain” structure. Moreover, since p- and o-dimethyl-§' 
aminobenzylidenequinaldine methoperchlorates show _ identical 
ultra-violet absorption curves (after being decolorised by hydro- 
chloric acid), it follows by analogy that the cyanines also do not 
contain the open chain. This result is in complete harmony with 
the observations of Mills and Evans (T., 1920, 117, 1035). 

The scope of the investigation has been extended so as to include 
the examination of a series of condensation products of dimethyl. 
aminobenzaldehyde and dimethylaminocinnamaldehyde with «- and 
y-methylcycloammonium salts. The authors are drawn to the 
conclusions that (1) o-dimethylamino-compounds are not true dye: 
to the same extent as the corresponding para-derivatives, the absorp- 
tion curves of which have a much more selective character; (2) the 
substitution of the «’-phenyl-«-methylpyridine residue for the 
quinaldine residue has a marked hypsochromic effect; (3) the 
replacement of a cyclic vinylene group by a sulphur atom has little 
influence on the absorption; (4) the streptostatic introduction of 
the vinylene group causes a displacement of the maximum 
absorption towards the region of longer wave-length without 
materially altering the form of the curve. 

The following individual substances are described: 4-methyl- 
quinoline methoperchlorate, m. p. 153°; 
methoperchlorate, colourless needles, = : 
methoperchlorate, m. p. 149°; 1-methylbenzothiazole methoperchlorate, 
m. p. 126°; p-dimethylaminobenzylidene-2-methylquinoline methoper- 
chlorate, red plates, m. p. 274°, and its hydrogen perchlorate, brow 
needles, m. p. 231°; p- -dimethylaminobenzylidene-2- methylquinoline 
ethiodide, prisms, m. ’D. 249°; p- -dimethylaminobenzylidene- 4-methyl- 
quinoline methoperchlorate, green prisms, m. p. 233°; p-dimethyl- 
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minobenzylidene-1-methylbenzothiazole methoperchlorate, red needles, 


n. p. 245°; p-dimethylaminobenzylidene-6-phenyl-2-methylpyridine 


nethoperchlorate, yellowish-red needles, m. p. 189°; o-dimethyl- 
aminobenzylidene-2-methylquinoline methoperchlorate, red needles, 
n. p. 186°; o-dimethylaminobenzylidene-1-methylbenzothiazole metho- 
yrchlorate, red leaflets, m. p. 184°; p-dimethylaminocinnamylidene- 


")-methylquinoline methoperchlorate, lustrous, green crystals, m. p. 


43°; p-dimethylaminocinnamylidene-1-methylbenzothiazole methoper- 


ig lorate, m. p. 244°; methylisocyanine perchlorate, needles, decomp. 


ibove 210°. The dyes are generally prepared by the protracted 


ine heating of solutions of molar amounts of the components in methyl 


or ethyl alcohol in the presence of piperidine as catalyst; in certain 


ino. ases, acetic anhydride is to be preferred to the latter. H.W. 


Pyro-condensations in the Pyridine Series. Hans MEYER 


and AticeE HormMann-MeyYER (J. pr. Chem., 1921, 102, 287—294; 
d. A., 1917, i, 641; 1918, i, 66)—Pyridine is decomposed at a bright 
‘red heat, yielding mainly 2 : 2’-dipyridyl, m. p. 69°, small quantities 


of 2: 3’- and 2 : 4’-dipyridyl being also formed. The only product 
fom 2-methylpyridine which could be characterised definitely is 
(:6’-dimethyl 2 : 2’-dipyridyl, but oxidation of the crude product 


shows that pyro-condensation in this case, in contrast with that of 


toluene, results essentially in the union of the nuclei, which is in 
wcordance with the known greater stability of the methyl group 


"aif in the 2’-position attached to the pyridine nucleus. 2 : 6-Dimethy]- 


pyridine gives a tetramethyldipyridyl, colourless needles grouped in 


rosettes, m. p. 55°, of unknown constitution. 2 : 4 : 6-Trimethyl- 


pyridine yields a hexamethyldipyridyl (monohydrate, colourless solid, 
mn. p. 66—69°) and an oil which resembles quinoline in odour, but 
from which a uniform material could not be isolated. H. W. 
1-Vinylbenziminazole. JAkoB MEISENHEIMER and BRruNo 
Wiecer (J. pr. Chem., 1921, 102, 45—62).—A record of further 
attempts to obtain stereoisomeric compounds containing tervalent 
nitrogen (cf. A., 1920, i, 761). The introduction of a side chain of 


rp-§ two or three carbon atoms to one of the nitrogen atoms of tetra- 


thyl: 


hydroquinoxaline proved exceptionally difficult, since only resinous 
products, from which a homogeneous material could not be isolated, 
resulted from the application of ethylene bromide, ethylene chloro- 
bromide, glycol chlorohydrin, propylene chlorobromide, or 8- 
chloropropaldehyde acetal. It was also found impossible to protect 
one of the imino-groups by acetylation or benzoylation, since only 
the di-substituted products could be prepared. Benziminazole, on 
the other hand, was successfully transformed into 1-8-iodoethyl- 


benziminazole, N <CH—SN-.cH ‘CH,I which, however, did not 
C,H, 2°UEh, 


suffer intramolecular alkylation to a compound 
of the annexed type when treated with alcoholic 
potassium hydroxide, but lost hydrogen iodide 
with formation of 1l-vinylbenziminazole. The 
iodide, when heated by itself, undergoes inter- 
molecular alkylation, yielding a polymeride of the 


thyl{ desired substance of the type: 


ee2 
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MIKO Pas CH,:CH,° nI<e NCH CHy NICO yy >We CH, CH, 
H, 


Sidiaihiaiiaiianitins is ae by sidanide chloride jn 
acetone solution into dibenzoyltetrahydroquinoxaline, m. p. 201°5°. 

Benziminazole is very readily prepared by the action of formic 
acid on o-phenylenediamine if the initial materials are pure; it 
gives a picrate, slender, golden-yellow needles, m. p. 223°. It can 
be converted into 1-8-hydroxyethylbenziminazole by treatment with 
an excess of glycol chlorohydrin at the laboratory temperature in 
the presence of aqueous alkali, by heating the components in toluene 
solution or, less advantageously, by heating without a solvent. 
The most satisfactory process, however, consists in the union of 
benziminazole with ethylene oxide in the presence of a little water, 
the formation of by-products being almost entirely avoided if the 
temperature is kept sufficiently low. The crude material is purified 
by way of the picrate, pale yellow needles, m. p. 204°. Pure N-#. 
hydroxyethylbenziminazole has m. p. 107—108° (hydrochloride, 
coarse, colourless needles, m. p. 183—184°, platinichloride, orange. 
red prisms, m. p. 189—190°). It is converted by boiling fuming 
hydriodic acid (d 1°99) in the presence of red phosphorus into 
1-8-iodoethylbenziminazole hydriodide, m. p. 174—175° after 
softening at 170°. The corresponding free base is a pale yellow, 
viscous liquid which, on account of its instability, could not be 
purified completely; it gives a picrate, m. p. 196—197° (decomp.). 
The hydriodide is converted by boiling methyl alcoholic sodium 
methoxide solution into 1-vinylbenziminazole, b. p. 144—146°/12 
mm., which rapidly darkens when exposed to light and air, but can 
be preserved in a vacuum for a considerable period without change. 
It is converted by concentrated hydriodic acid into 1-$-iodoethyl- 
benziminazole and by boiling dilute hydrochloric acid into the 
corresponding ‘ethanol. It gives a picrate, m. p. 194—195° 
(decomp.), and a platinichloride, decomp. 240—245°. 

1-8-lodoethylbenziminazole becomes converted at 100° into the 
colourless, amorphous polymeric iodide, m. p. above 360°; the 
corresponding picrate does not melt below 360°. Attempts to 
isolate a homogeneous free base were unsuccessful. H. W 


spiro-Pyrimidines. II. cycloHexane-1:5-spiropyrimidines. 
Artuur W. Dox and Lester Yoper (J. Amer. Chem. Soc., 1921, 
43, 1366—1370; cf. this vol., i, 360).—«-e-Dibromopentane was 
prepared by a slight modification of von Braun’s method (cf. A., 
1904, i, 841), using phosphorus tribromide and_benzoylpiperidine, 
and subsequently removing the benzonitrile from the dibromo- 
pentane by shaking the mixture with cold concentrated sulphuric 
acid. «-e-Dibromopentane condenses with ethyl malonate (loc. cit.) 
to give ethyl cyclohexane-1 : 1-dicarbozylate, b. p. 105—106°/5 mm., 


the corresponding amide having m. p. 237°. The ester condenses fj 


with carbamide to give cyclohexane-1 : 5-spiro-2 : 4 : 6-triketo- 
H,° = ~CO- “NE 


ORGANIC CHEMISTRY. i. 741 


Jind with guanidine giving cyclohexane-1 : 5-spiro-2-imino-4 : 6- 


liketohexahydropyrimidine. W. G. 
Action of Anhydrous Hydrazine on Nitriles. Ernst 
MitteR and LEONHARD HERRDEGEN (J. pr. Chem., 1921, 102, 
113—155).—The action of hydrazine on an extensive series of 
aliphatic and aromatic nitriles has been investigated. In the 
former group, the ability to react declines rapidly with increasing 
molecular weight of the nitrile. The course of the change may be 
represented by the general scheme : 
4+-NH_'NHy 


2R-CiN 2N'NHs | 2R-C(:NH)‘NH:-NH, ———~> 


—2NH, 


R-C(:N-NH,)-NH-NH-C(:N-NH,)*R 28 Nt 
oZN——Nan, ZN Nan, 
3:6-Dimethyldihydro-1 :2:4:5-tetrazine and 3: 6-dimethyl- 


= ,ftetrazine are prepared by the method of Curtius, Darapsky, and 


Miller (A., 1916, i, 84); the absorption spectrum of the latter has 
been investigated. It is hydrolysed by boiling dilute acids in a 
complicated manner, yielding nitrogen, hydrazine, and acetic acid ; 
the formation of acetaldehyde or ammonia could not be established. 
Propionitrile and hydrazine slowly yield 3 :6-diethyldihydro-1 :2:4:5- 
lerazine, which was not isolated in the homogeneous condition, and 
l.amino-2 : 5-diethyl-1 : 3: 4-triazole, colourless, silky needles, m. p. 
160°. The former is oxidised readily to 3 : 6-diethyltetrazine, which 
could only be obtained as a viscous, red liquid; it is hydrolysed by 
acid in the same manner as the dimethyl compound. Butyronitrile 
and hydrazine give the corresponding tetrazine in too small quantity 
to permit further investigation, whilst tsovaleronitrile does not react 
perceptibly with hydrazine, even after protracted heating. 

3: 6-Diphenyldihydrotetrazine, m. p. 191°, is produced from benzo- 
nitrile and anhydrous hydrazine readily at 100°, slowly at the 
atmospheric temperature, and is transformed by nitrous acid into 
3:6-diphenyltetrazine, m. p. 195°; the latter is hydrolysed by acid 
with the formation of nitrogen, hydrazine, benzaldehyde, benzoic 
acid, and 2 : 5-diphenyl-1 : 3 : 4-oxadiazole, m. p. 137—138°, but the 


‘f relative amounts of these products indicate considerable complexity 


in the change. 

The slow formation of a tetrazine is observed when a mixture of 
benzyl cyanide and hydrazine is boiled for several days, but the 
product could not be isolated in substance, 1-amino-2 : 5-dibenzyl- 


"f.1:3:4-triazole, m. p. 166-5°, being obtained in its place. The com- 


ponents do not react with one another at the laboratory temperature. 

p-Toluonitrile is slowly transformed into di-p-tolyldihydrotetrazine, 
pale yellow needles, m. p. 223°, which is converted by nitrous acid 
into di-p-tolyltetrazine, m. p. 232°. m-Toluonitrile readily yields 
3: 6-di-m-tolyldihydro-1 :2:4 :5-tetrazine, small, golden-yellow needles, 
mn. p. 194—195°, after darkening above 159°, which is hydrolysed by 
concentrated hydrochloric acid initially to hydrazine chloride and 

ee* 
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2 : 5-di-m-tolyl-1 : 3: 4-oxadiazole, m. p. 72—73°, after softening at 
67°, and ultimately to hydrazine and m-toluic acid. It is readily 
oxidised to 3:6-di-m-tolyl-1 :2:4:5-tetrazine, red needles, m. p, 
150—152°, which is converted by boiling dilute acid into nitrogen, 
hydrazine, and m-toluic acid, m-tolualdehyde appearing not to be 
formed. Protracted ebullition of a mixture of m-toluonitrile and 
anhydrous hydrazine leads to the production of 1-amino-2 : 5-di-m. 
tolyl-1 : 3: 4-triazole, colourless leaflets, m. p. 176—177° (decomp), 
o-Toluonitrile, on the other hand, does not appear to react with 
anhydrous hydrazine. 

6-Naphthonitrile reacts in the same manner as p-toluonitrile, 
yielding 3 : 6-di-8-naphthyldihydrotetrazine, slender, yellow needles, 
m. p. 239—240°, which is readily transformed into 3 : 6-di-8-naphthyl. 
tetrazine, red crystals, m. p. 249°; the dihydro-compound is con. 
verted by boiling acids, to a small extent only, into hydrazine and 
6-naphthoic acid, the main hydrolysis occurring in the direction of 
hydrazine and 2 : 5-di-8-naphthyl-1 : 3: 4-oradiazole, m. p. 210—211°. 


When absolute hydrocyanic acid and anhydrous hydrazine arf j 


mixed very cautiously at the temperature of a freezing mixture, the 
very unstable diammonium cyanide, N,H;°CN, is obtained as a colour. 
less, crystalline mass, m. p. 17° (cf. Franzen and Lucking, A., 191], 
ii, 285). If it is melted and subsequently heated to 55°, a yellow 
liquid is produced which solidifies in a vacuum to a yellow, 
crystalline substance, probably dimethinehydrazodihydrazone, 
NH,:N:CH-NH-NH-CH:N-NH,, formed in accordance with the 
-Nolf, 

scheme  CH(:NH)-NH-NH, — 
CH(:NH)-NH-NH, —*"3 NH,:N:CH-NH-NH-CH:N-NH,. — The 
main evidence of its constitution rests on its conversion into a 
benzylidene derivative, m. p. 99°, after softening at 94°, of approxim- 
ately the expected composition. When the dimethine compound 
is treated with sodium nitrite and acetic acid, it is converted into 
1:2:4:5-tetrazine, which, on reduction with zinc dust in ethereal 
solution, passes into dihydrotetrazine, m. p. 117—119°, whereas 
Curtius, Darapsky, and Miiller (loc. cit.) give m. p. 125—126. 
1-Amino-1 :3:4-triazole, m. p. 83°, is formed when diammonium cyan- 
ide is heated at 120° until ammonia is no longer evolved. H. W. 


Reduction of Aromatic Azo-compounds and Nitro-com- 
pounds. Tom Sipney Moore (Brit. Pat. 165838)—Aromatie 
azo-compounds and nitro-compounds are reduced to amines by 
the action of a relatively large quantity of iron filings or borings 
in presence of water and a relatively small quantity of sulphu 
dioxide, considerably less than would be required to generate 4 
quantity of ferrous hyposulphite sufficient to effect the reduction. 
For example, p-nitrophenol (1 part) is reduced to p-aminophend 
by boiling with 4 parts of iron and 5 parts of water, 0-2 part of 
sulphurous acid in aqueous solution being gradually added during 
one hour. When reduction is complete, sodium carbonate and 
sulphite are added, and the boiling solution is separated from the 


CH(:N-NH,)-NH-NH, +] 
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iron sludge by filtration. White crystals of the amine are de- 
sited from the filtrate, and the total yield amounts to about 


'§80% of the theoretical. The probable course of the reaction is 


not indicated. In a similar way, p-aminophenol and sulphanilic 
acid are obtained by the reduction of sodium p-hydroxyazobenzene- 
p-sulphonate, 2 : 4-diaminophenol from dinitrophenol, the pheny]l- 


‘fi enediamines from the nitroanilines, etc. G. F. M. 


Isonitriles. I. Compound of p-isoNitriloazobenzene [p- 
Carbylaminoazobenzene]. M. Passrerini (Gazzetta, 1921, 51, 
i, 126—129)—When p-carbylaminoazobenzene is treated, in 


,facetone solution, with acetic acid and hydrogen peroxide (this 
-f vol., i, 197), confinement of the oxidising action solely to the iso- 
-§ nitrilo-group takes place to only a very small extent; the reaction 


yields, indeed, a very small proportion of 4 : 4’-carbaminoazo- 
benzene, which is evidently formed by the action of the water, 
introduced with the hydrogen peroxide, on the azobenzene p-carb- 
imide formed by oxidation of the isonitrile. The principal product 
of the reaction consists of the acetyl derivative of hydroxyiso- 
butyryl-p-aminoazobenzene, NPh:N-C,H,-NH-CO-CMe,OAc, m. p. 
147—148°; the formation of this compound, which yields hydroxy- 
isobutyryl-p-aminoazobenzene on hydrolysis, is probably preceded 
by that of a labile additive compound of acetic acid and acetone, 
OH-CMe,"OAc, this then reacting with the isonitrile; that the 
acetone does not act first as hydrate and the acetic acid subsequently 
is shown by the fact that the reaction takes place in a medium as 
nearly dry as possible and by the difficulty experienced in acetylating 
the hydrolysed product. 

The compound, m. p. 222—223°, obtained from benzaldehyde 
and p-carbylaminoazobenzene, and previously regarded as an 
additive compound (loc. cit.), is probably of similar structure to 
that given by acetic acid, its formation being due to the presence 
of benzoic acid in the aldehyde used; an increased yield is, indeed, 
obtained when benzoic acid is employed in place of benzaldehyde. 

T. H. P. 


The Action of Diazonium Salts on Benzene- and p-Toluene- 
sulphonyl Derivatives of Acetic Acid, Ethyl Acetate, Aceto- 
nitrile, and Acetamide. J. TrécEeR and A. BEeRnpT (J. pr. 
Chem., 1921, 102, 1—35).—The addition of a solution of benzene- 
diazonium chloride to benzenesulphonylacetonitrile dissolved in 
the equivalent quantity of aqueous sodium hydroxide or to an 
alcoholic solution of the nitrile in the presence of concentrated 
aqueous sodium acetate solution leads to the formation of benz- 
enesulphonylbenzeneazoacetonitrile, SO,Ph-CH(-N,,Ph)-CN, or the 
phenylhydrazone of benzenesulphonylformyl cyanide, 

SO,Ph-C(-(N-NHPh)-CN, 
golden-yellow, prismatic needles, m. p. 160° [the sodiwm salt, yellow, 
quadratic leaflets (+2H,O), potassium, lead, and silver salts of 
which were analysed]. Similar methods lead to the production of 
the following substances which, for the sake of brevity, are cited as 
azo-compounds, although the possibility of their hydrazone nature 
ee* 2 
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is by no means excluded : benzenesulphonyl-m-tolueneazoacetonitrile, 
coarse, dark-red needles, m. p. 153—154°, and its sodiwm (-+-2H,0), 
potassium, lead, and silver salts; benzenesulphonyl-o-tolueneazoaceto. 
nitrile, yellow or brownish-red crystals, m. p. 154°, and its sodium 
and potassium salts, which can be prepared in the absence of water; 
benzenesulphonyl-p-tolueneazoacetonitrile, red, prismatic needles, 
m. p. 172°, and its sodium (+2H,0), potassium, lead, and silver 
salts; benzenesulphonyl-o-methoxybenzeneazoacetonitrile, small, rust- 
brown needles, m. p. 165°, and its sodiwm, potassium, lead, and 
silver salts; benzenesulphonyl-p-methoxybenzeneazoacetonitrile, small, 
pale yellow needles, m. p. 159°, and its sodium and potassium salts; 
benzenesulphonyl-as-m-xyleneazoacetonitrile, brownish-red _ leaflets, 
m. p. 164—165°, and its sodium, potassium, lead, and silver salts; 
benzenesulphonyl-p-ethoxybenzeneazoacetonitrile, ruby-red needles, 
m. p. 173°, and its sodiwm, potassium (+-2H,0O), lead, and silver 
salts ; p-toluenesulphonylbenzeneazoacetonitrile, golden-yellow, 
lustrous needles, m. p. 144°, the alkali salts of which could not be 
isolated, even in the absence of water; p-toluenesulphonyl-o-toluene. 
azoacetonitrile, small, greenish-yellow, prismatic needles, m. p. 152°, 
the alkali salts of which could not be isolated; p-tolwenesulphony. 
m-tolueneazoacetonitrile, yellowish-brown prisms, m. p. 135°, and 
its sodium salt (+2H,0); _p-tolwenesulphonyl-p-tolueneazoacebo- 
nitrile, yellow, prismatic needles, m. p. 154°, and its sodium salt 
(+-2H,0) ; p-toluenesulphonyl-o-methoxybenzeneazoacetonitrile, yellow, 
prismatic needles, m. p. 176°, and its sodiwm salt (+2H,O); p- 
toluenesulphonyl-p-methoxybenzeneazoacetonitrile, egg-yellow crystals, 
m. p. 145°, and its oily sodium and potassium (+-H,O) salts; p 
toluenesulphonyl-p-ethoxybenzeneazoacetonitrile, prisms, m. p. 143°; 
p-toluenesulphonyl-as-m-xyleneazoacetonitrile, pale yellow crystals, 
m. p. 151°. 

All the nitriles described above are unusually stable towards 
hydrolysing agents, and it was not found possible to secure con- 
ditions under which the cyano- was converted into the carboxy! 
group without profound change in the remainder of the molecule. 
In the hope of securing a path to the acids, the action of diazonium 
salts of the benzene- and p-toluene-sulphonyl derivatives of ethyl 
acetate was therefore investigated. In this case, the sodium acetate 
method is not applicable, and the following compounds were pre- 
pared by the neutralisation of the mineral acid liberated during 
coupling by cautious addition of sodium hydroxide solution: 
ethyl benzenesulphonylbenzeneazoacetate, SO,Ph-CH(-N,Ph)-CO,Et, 
or the phenylhydrazone of ethyl benzenesulphonylglyozylate, 

SO,Ph-C(N-NHPh)-CO,Et, 
yellow prisms, m. p. 140°, and its sodium salt, which can be pre 
pared only in the absence of water; ethyl benzenesulphonyl-p- 
tolueneazoacetate, dark yellow, prismatic needles, m. p. 128°; ethy! 
benzenesulphonyl-m-tolueneazoacetate, small, pale yellow needles, 
m. p. 102°; ethyl benzenesulphonyl-o-tolweneazoacetate, reddish- 
yellow prisms, m. p. 120°; ethyl benzenesulphonyl-p-methoxybenzene 
azoacetate, reddish-brown prisms, m. p. 147°; ethyl benzenesul: 
phonyl-o-methoxybenzeneazoacetate, greenish-yellow, silky leaflets, 
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m. p. 143°; ethyl benzenesulphonyl-p-ethoxybenzeneazoacetate, small 
prisms, m. p. 134°; ethyl benzenesulphonyl-as-m-xyleneazoacetate, 
reddish-yellow leaflets, m. p. 146°, and its sodiwm salt; ethyl p- 
toluenesulphonylbenzeneazoacetate, orange-yellow needles, m. p. 134°; 
ethyl p-toluenesulphonyl-p-tolueneazoacetate, dark orange crystals, 
m. p. 129°; ethyl p-toluenesulphonyl-m-tolweneazoacetate, pale brown 
prisms, m. p. 155°; ethyl p-tolwenesulphonyl-o-tolueneazoacetate, 
slender, yellow prisms, m. p. 132°, and its sodiwm salt; ethyl p- 
toluenesulphonyl-o-methoxybenzeneazoacetate, dark green, silky 
needles, m. p. 157°; ethyl p-toluenesulphonyl-p-methoxybenzeneazo- 
acetate, greenish-brown prisms, m. p. 144°; ethyl p-toluenesulphonyl- 
p-ethoxybenzeneazoacetate, reddish-brown crystals, m. p. 140°; 
ethyl p-toluenesulphonyl-as-m-xyleneazoacetate, tile-red prisms, m. p. 
159°, and its sodium salt. 

Attempts to isolate uniform products by the hydrolysis of the 
esters just described were not successful, and the preparation of 
the acetamide derivatives was therefore undertaken. In this 
instance, the use of sodium acetate and sodium hydroxide respec- 
tively leads to the formation of different substances of the same 
percentage composition; it is considered, with some reserve, that 
the products obtained by the former method are analogous with 
those from the nitrile or ester. The following individuals are 
described : benzenesulphonylbenzeneazoacetamide, 

. S0O,Ph-CH(N,Ph)-CO-NH,, 
or the phenylhydrazone of benzenesulphonylglyoxylamide, 
SO,Ph-C(N-NHPh)-CO-NH,, 

yellowish-brown crystals, m. p. 158°, and its sodiwm salt; benzene- 
sulphonyl-m-tolueneazoacetamide, reddish-brown, pointed needles, 
m. p. 152°, and its sodium salt; benzenesulphonyl-o-tolweneazoacet- 
amide, slender, pale-yellow needles, m. p. 181°; benzenesulphonyl- 
p-tolueneazoacetamide, tile-red, prismatic needles, m. p. 195°; benz- 
enesulphonyl-p-methoxybenzeneazoacetamide, reddish-yellow, quad- 
ratic crystals, m. p. 151°; benzenesulphonyl-o-methoxybenzeneazo- 
acetamide, golden-yellow needles, m. p. 162°; benzenesulphonyl-p- 
ethoxybenzeneazoacetamide, pale yellow, quadratic crystals, m. p. 
174°; benzenesulphonyl-as-m-xyleneazoacetamide, golden-yellow, pris- 
matic needles, m. p. 204°; p-toluenesulphonylbenzeneazoacetamide, 
reddish-brown, lustrous prisms, m. p. 134°; p-tolwenesulphonyl- 
p-tolueneazoacetamide, brownish-red crystals, m. p. 170°; p-tolwene- 
sulphonyl-m-tolueneazoacetamide, yellowish-brown crystals, m. p. 
158°; p-toluenesulphonyl-o-tolueneazoacetamide, yellow needles, m. p. 
169°; p-toluenesulphonyl-p-methoxybenzeneazoacetamide, ruby-red 
needles, m. p. 151°, and its sodiwm salt; p-tolwenesulphonyl-o 
methoxybenzeneazoacetamide, blood-red crystals, m. p. 162°; p- 
toluenesulphonyl-p-ethoxybenzeneazoacetamide, blood-red crystals, 
m. p. 164°; p-tolwenesulphonyl-as-m-xyleneazoacetamide, brownish- 
yellow prisms, m. p. 200°. The hydrolysis of these amides has not 
been studied completely. 

The following products are obtained by the use of sodium hydr- 
oxide for neutralisation of the acid liberated during coupling (ef. 
above); their constitution has not been elucidated: compound, 
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C,;H,;0,N,8 (from benzenesulphonylacetamide and _ o-toluene. 
diazonium chloride), red, prismatic needles, m. p. 190°; compound, 
C,;H,;0,N,8 (from p-toluenesulphonylacetamide and _ benzene. 
diazonium chloride), brownish-red, prismatic leaflets, m. p. 160°; 
compound, C,,H,,0,N,S (from p-toluenesulphonylacetamide and 
o-toluenediazonium chloride), tile-red needles, m. p. 178°; com. 
pound, C,,H,,0,N,8 (from -toluenesulphonylacetamide and di- 
azotised o-anisidine), dark red, iridescent needles, m. p. 200°. 

The action of solutions of diazonium salts on the free acids 
follows a complex course which depends, in part, at any rate, on 
the use of sodium hydroxide or sodium acetate for the removal 
of liberated mineral acid. With the former reagent, it is estab- 
lished that elimination of the R-SO,* group does not take place and 
that compounds of the type, SO,R-C(N-NHR)-CO,H, or 

SO,R-CH:N-NHR, 
are formed with difficulty or not at all. Formazyl compounds, or 
mixtures of the latter and hydrazones, are produced. In a large 
number of instances exceptional experimental difficulties are 
encountered owing to the absence of a suitable solvent or the 
impossibility of separating the complex products into their indi- 
vidual components. The formazyl compound, 
SO,Ph-C(N-NH-C,H,)-N,°C,H,, 
dark red leaflets, m. p. 161°, could, however, be isolated from 
benzenesulphonylacetic acid and two or more molecular propor- 
tions of o-toluenediazonium salt, whilst a similar compound, 
SO,Ph-C(N-NH-C,H,-OMe)-N,°C,H,-OMe, 
slender, greenish-red needles, m. p. 197°, is prepared by the use of 
diazotised o-anisidine. In the presence of sodium acetate, benzene- 
diazonium chloride yields with benzene- or p-toluene-sulphonyl- 
acetic acid a compound, brown needles, m. p. 135°, which is free 
from sulphur; its constitution has not been elucidated. In 
a similar manner, benzenesulphonylacetic acid and o-toluenedi- 
azonium chloride give a sulphur-free product, slender, brown needles, 
m. p. 146°. H. W 


Hydrazones and Azines. II. Condensation Products of 
Aromatic Ketohydrazones with Orthoquinones. Orro Ger- 
HARDT (Monatsh., 1921, 42, 63—72; cf. A., 1920, i, 766).—It has 
been shown previously that little connexion between colour and 
constitution is exhibited by ketazines, but the formation of in- 
tensely coloured products is to be expected by the union of the 
azomethylene group, :C:N,:, with quinonoid nuclei. The behaviour 
of aromatic ketazines towards quinones has therefore been investi- 
gated. With p-benzoquinone and «-naphthaquinone, the main 
result cunsists in the oxidation of the ketazine with formation of 
indefinite products. With more complex orthoquinones, on the 
other hand, the oxidising action is but little in evidence, and, of 
the possible reactions, CR’,;N-NH,+0:R:0 —> CR’,:N-N:R:0 
and 2CR’,-N-NH,+0:R:0 —> CR’,:N-N:R:N:N:CR’,, it has been 
found possible to realise the first, but not the second. The con- 
densation products, for which the term “ quinaketazines” is 
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proposed, are generally prepared in good yield by boiling a solu- 
tio of molar quantities of the components in a dry hydrocarbon 
of the benzene series. The following individuals are described. 


Phenanthrenequinobenzophenoneketazine, Clean. >C:N,:CPh,, 
6tt4 


dark red crystals, m. p. 158—159°; phenanthrenequinofluoren- 
oneketazine, brownish-violet crystals, m. p. 215—216°; acenaph- 
thenequinobenzophenoneketazine, yellow crystals, m. p. 185—186°; 


isatobenzophenoneketazine, NH<COT >C:N,:CPhy, canary-yellow 
4 


6 
crystals, m. p. 214—215°; acenaphthenequinofluorenoneketazine, 
brownish-yellow crystals, m. p. 193-5—195°; isatofluorenoneketazine, 
slender, cinnabar-red crystals, m. p. 185—186°; thionaphthenequino- 


benzophenoneketazine, S<6 97 >O:Na:CPh,, lustrous, cinnabar-red 
4 
crystals, m. p. 107—108-5°: thionaphthenequinofluorenoneketazine, 


? 


dark red needles, m. p. 221—223°; 


— camphorquinobenzophenoneketazine (an- 

CMe, | - nexed formula), almost colourless, crys- 

7 ae ae talline powder, m. p. 106-5—108°; cam- 

H,C—CMe—C—N,-CPh, phorquinofluorenoncketazine, a colourless, 
crystalline powder, m. p. 156—157°. H. W. 


Preparation of Nitro-derivatives of 8-Azides of the Anthra- 

inone Series. FARBENFABRIKEN VORM. FRIEDR. BAYER & Co. 
(D.R.-P. 337734; from Chem. Zentr., 1921, iv, 262).—§-Azides of 
the anthraquinone series are treated with strong nitric acid or 
nitric and sulphuric acids. The nitro-group enters the «-position 
next to the azide group. 1-Niiro-2-azidoanthraquinone, prepared 
by the action of fuming nitric acid on 2-azidoanthraquinone, forms 
yellowish-green crystals becoming light orange-red on exposure to 
light and air, m. p. 210° (decomp.). On heating an aqueous sus- 
pension with sodium sulphide, the colour becomes green and then 
violet, and by further heating 1 : 2-diaminoanthraquinone crystal- 
lises out with evolution of nitrogen. By addition of 2 : 6-diazido- 
anthraquinone to cold fuming nitric acid or a solution of potassium 
nitrate in strong sulphuric acid with cooling, 1 : 5-dinitro-2 : 6- 
diazidoanthraquinone separates in yellow crystals which, after 
recrystallisation from nitrobenzene, form light yellow needles, 
m. p. 200°; at 202°, sudden decomposition takes place with separ- 
ation of carbon. Reduction with sodium sulphide gives 1 : 2: 5: 6- 
leraminoanthraquinone. G. W. R. 


The Hydrazide and Azide of Benzylsulphonic Acid. 
Tazopor Curtius and Frreprich WitHELM Haas (J. pr. Chem., 
1921, 102, 85—112).—The substances named in the title have been 
prepared as examples of this class of compounds in which the 
sulphonhydrazide and sulphonazide groups are attached to an 
aromatic radicle instead of directly to an aromatic nucleus. In 
general, they show a close resemblance to the corresponding com- 
pounds of benzenesulphonic acid (cf. Curtius and Rissom, Zetésch. 
angew. Chem., 1913, 26, [iii], 134). 


i. 748 ABSTRACTS OF CHEMICAL PAPERS. 


Benzylsulphonhydrazide, CH,Ph*SO,-NH-NHg, colourless crystals, 
m. p. 131—132° (decomp.), is obtained by the action of hydrazine 
hydrate on benzylsulphonyl chloride in cold, absolute alcoholic 
solution. It decomposes in boiling aqueous solution into nitrogen, 
hydrogen, and benzylsulphinic acid, but attempts to isolate di-imide 
(which is presumably formed intermediately during the reaction) 
in the form of its silver salt were unsuccessful. When silver nitrate 
is added to solutions from which much gas has been evolved, a 
precipitate is formed which blackens rapidly; when, however, the 
reagent is added to a slightly decomposed solution, the salt, 
(CH,Ph-SO,-NH-NH,),,AgNOs, is precipitated in colourless leaflets. 
Benzylsulphonhydrazide gives a hydrochloride, small, colourless 
needles, m. p. 148° (decomp.), and a benzylidene derivative, 
CH,Ph-SO,-NH-N:CHPh, colourless needles, m. p. 139-5° (decomp). 
When subjected to protracted heating in almost absolute alcoholic 
solution it gives diammonium benzylsulphonate, CH,Ph-SO,°N,H,, 
colourless needles, decomp. about 150°, benzylsulphinic acid, 
nitrogen, and hydrogen. 

Benzylsulphonazide, CH,Ph°SO,*N;, colourless, slender needles, 
m. p. 54°, is prepared by the action of nitrous acid on the corre- 
sponding hydrazide or from benzylsulphonyl chloride and sodium 
azide in alcoholic solution. When heated with hydrocarbons, it 
behaves in a similar manner to benzenesulphonazide, evolving two- 
thirds of its nitrogen and leaving a residue, CH,Ph-SO,*N <, which 
unites with the solvent. With boiling toluene, reaction is very slow, 
but with p-xylene, benzylsulphon-p-xylidide, CH,Ph-SO,-NH-C,H,Me,, 
pale yellow needles, m. p. 124°; the latter is hydrolysed by con- 
centrated hydrochloric acid to p-xylidine, toluene, and sulphur 
dioxide. The occurrence of the latter is surprising, since the 
formation of sulphuric acid would be expected; the presence of 
benzyl chloride or benzyl alcohol in the toluene, which would 
account for the reaction, could not be demonstrated. Similarly, 
benzylsulphonazide and naphthalene give benzylsulphon-«-naph- 
thalide, yellow needles, m. p. 146°, which is identical in all respects 
with the synthetic product (benzylsulphon-8-naphthalide crystallises 
in needles, m. p. 148-5°); it is hydrolysed by hydrochloric acid to 
a-naphthylamine hydrochloride, suiphur dioxide, and_ resinous 
matter, which doubtless originates from benzyl alcohol. 

Two reactions occur concurrently when benzylsulphonazide is 
heated with aniline. The first of these leads to the formation of 
hydrazoic acid and benzylsulphonanilide, colourless needles, m. p. 
102°, in accordance with the equation CH,Ph-SO,-N,-+NH,Ph= 
CH,Ph-SO,-NHPh-+N,H, whilst the second gives rise to the residue, 
CH,Ph-SO,°N: which combines with two atoms of hydrogen, yielding 
benzylsulphonamide. Since the hydrogen atoms are derived from 
aniline, it was expected that benzidine would be formed as anti- 
substance, but no trace of this substance could be detected. On 
the other hand, considerable quantities of pp’-diaminotriphenyl- 
methane are formed which originate in the following manner. In 
addition to the usual action which leads to the normal anilide, 
benzylsulphonazide decomposes in accordance with the scheme 
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(H,Ph-SO,*N,=Ph-CH:+SO,+N;H; the residue, Ph:CH:, unites 
subsequently with two of the aniline residues liberated by the 
formation of the sulphonamide according to the equation 
(H,Ph-SO,-N,+-2Ph-NH,—CH,Ph-SO,-NH, +N,+2NH,°C,H,:, thus 
giving pp’-diaminotriphenylmethane. It is noticeable that the 
reaction CH,Ph-SO,*-N,+Ph:-NH,=CH,Ph:SO,-NH-C,H,-NH,+N, 
does not appear to take place, although this is the main change 
suffered by benzenesulphonazide. 

The main product of the action of. benzylsulphonazide on di- 
methylaniline is benzylsujphonaminodimethylaniline, 

CH,Ph-SO,*-NH-C,H,-NMe,, 

colourless crystals, m. p. 127°; the definite melting point of the 
crude product indicates that it is homogeneous and, probably, 
the para-derivative. As by-products, sulphur dioxide, hydrazoic 
acid, ammonium hydrazoate, and pp’-tetramethyldiaminotripheny]- 
methane are obtained. H. W. 


A New Method for the Preparation of «-Acylphenylhydr- 
azines. WALLACE FRANK Snort (T., 1921, 119, 1445—1448). 


Decomposition of Aldehydo-phenylhydrazones. R. Ciusa 
(Gazzetta, 1921, 51, ii, 125).—The catalytic reduction of aldehydo- 
phenylhydrazones into aniline and the nitrile corresponding with 
the nitrile observed by Mailhe (this vol., i, 463) occurs also when 
such phenylhydrazones are heated with certain metallic chlorides 
(Arbuzov, A., 1913, i, 347), and the present author gave the forma- 
tion of benzonitrile and aniline when benzaldehydephenylhydrazone 
is heated with zinc chloride as an illustration of the analogy existing 
between the oximes and hydrazones (A., 1908, i, 833). TT. H. P. 


The Albumin of the White of Hens’ Eggs. S. P. L. SGRENSEN 
(Bull. Soc. chim., 1921, [iv], 29, 593—624).—A lecture delivered 
before the Chemical Society of France on May 13, 1921. A. A. E. 


The Preparation and Recrystallisation of Oxyhzemoglobin. 
Harotp Warp DupLey and Cuartes Lovatt Evans (Biochem. J., 
1921, 145, 487—488).—Defibrinated horse blood is centrifuged and 
the corpuscles are washed with normal saline solution until the 
washings give no turbidity on boiling. The corpuscles are then 
dialysed in collodion tubes under pressure against tap and distilled 
water. The laked corpuscles are centrifuged and the hemoglobin 
solution is re-oxygenated. The less soluble oxyhzemoglobin crystal- 
lises out suddenly after about twenty minutes. For recrystallisa- 
tion, the crystals are suspended in 2—3 volumes of water and 
warmed to 37° in a vacuum, when a clear hemoglobin solution 
results. On again passing oxygen into the cooled solution, the 
oxyhzmoglobin crystallises once more. G. B. 


Osmosis and Swelling of Gelatin. C. R. Smirn (J. Amer. 
Chem. Soc., 1921, 43, 1350-1366).—Gelatin, free from ash, was 
used in the experimental work. It was prepared by extracting 
finely-powdered gelatin in a filter with 10% sodium chloride solu- 
tion containing about 5 c.c. of concentrated hydrochloric acid per 
litre until the washings showed no reaction for calcium. The 
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washing was then continued with 1% sodium chloride solution 
without acid, the concentration of the solution being diminished 
as rapidly as control of the swelling would permit. Final washing 
was effected with distilled water, until the washings were free 
from chlorides, when 90° alcohol was poured through the mass, 
which was finally dried in an oven. 

The osmotic pressure of this gelatin in the presence of water is 
proportional to concentration and gives a molecular weight of 


96,000, assuming the applicability of the gas laws. Gelatin sols fh 


in a collodion membrane immersed in isohydric solutions of univa- 
lent acids, or multivalent acids ionising as univalent acids, produce 
the same osmotic pressure. Similarly, in univalent bases the same 
osmotic pressure is produced at the same hydroxyl-ion concentra- 
tion. Minimum osmotic pressure is produced at the isoelectric 
point where it is not combined with acids or bases and with increas. 
ing hydrogen- or hydroxyl-ion concentration the osmotic pressure 
increases to a maximum and then diminishes. For 0-5 gram of 
gelatin in 100 c.c. at 10° in univalent acids the maximum osmotic 
pressure of 158 mm. of water is reached at a hydrogen-ion concen- 
tration of 0-S—1-0x10%. In bases, the maximum pressure of 
165 mm. is reached at 0-2 10 hydroxyl-ion concentration. In 
bivalent acids or bases ionising as such the maximum osmotic 
pressure is reached at the same hydrogen- or hydroxyl-ion con- 
centration as with univalent acids or bases respectively, but is 
only about 55 mm. of water. 

When immersed in univalent acids, dry gelatin combines with 
equivalent amounts at the same hydrogen-ion concentration, and 
the amount of swelling is approximately the same for all. The 
maximum swelling occurs at about 4x 10° hydrogen-ion concen- 
tration, when one gram of air-dry gelatin occupies a volume of 
about 46 c.c. Bivalent ionising acids give much less swelling 
with a maximum at about the same point. Salt-ions do not 
combine with gelatin, but increase the absorption of alkalis or 
acids. They markedly decrease swelling and osmotic pressure. 
The swelling of gelatin is the result of osmotic pressure within the 
jelly, with the jelly acting as an imperfectly resisting membrane, 
the more so when highly swollen. Whilst the osmotic pressure 
at the optimum concentration of univalent acids and bases is the 
same, the swelling is much less in alkalis because of the weakened 
membrane effect. Bivalent sulphuric acid gives the same swelling 
as bivalent calcium or barium hydroxide when swelling is small 
and the solution is not so great. W. G. 


Digestion of Fibrin and Caseinogen by Trypsin. Epwarp 
StarrorD Epre (Biochem. J., 1921, 15, 498—506).—Like alcohol 
(Edie, A., 1919, i, 460), heat and acids destroy the power of trypsin 
to digest fibrin more rapidly than its power to digest caseinogen; 
there seem to be two proteolytic enzymes. The milk coagulating 
and the proteolytic powers of pancreatic extracts are not in a 
constant ratio and the former is more thermolabile than the latter. 
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ution — Behaviour of Pectin towards Alkalis and Pectase. FRANK 
ished M[uTin (Biochem J., 1921, 15, 494—497; cf. von Fellenberg, A., 
915, i, 774).—Pectin was obtained relatively pure in a yield of 
5%, from dried apple press cake of the cider press. It neutralised 
n the cold 1-05% of its weight of sodium hydroxide, but on keeping 
vith excess of alkali a further 12-35% of alkali was neutralised in 


er isPhalf an hour. On steam distillation some methyl alcohol and about 
it of ftwice as much acetone are given off. The same amounts of methyl 
sols falcohol and acetone are liberated by (clover) pectase, and calcium 
liva- Bpectate is formed. Alkalis and pectase are therefore quite similar 
duce jn action. Both reagents produce pectic acid (containing carbon 
ame §B9-2—39-4%, hydrogen 5-1%, and neutralising 20-9°% of sodium 
itra- Phydroxide). G. B. 


The Catalase Reaction. Srerarus Moreuuis (J. Biol. Chem., 
1921, 47, 341—375).—All the experiments were performed at 
0—21°, using a crude catalase preparation obtained from ox-liver. 
Preliminary experiments indicated that the catalase reaction 
diminishes both in velocity and in total decomposition of hydrogen 
peroxide as the acidity increases, the optimum condition being 


In Pneutrality (Py 7-0). All further experiments were therefore per- 
otic Formed at P,, 6-7 to 6-9, this slight acidity being maintained to 
on. pprevent the spontaneous decomposition of the peroxide. Using a 
. jg Peonstant quantity of catalase, a total volume of 50 c¢.c., and a 

peroxide concentration varying from 0-8 to 0-40 molar, it was 
ith Pfound that with increasing concentration of peroxide the reaction 
nd Evelocity diminishes, the percentage total decomposition decreases, 


and the total evolution of oxygen increases to a point and then 
decreases, the maximum evolution corresponding with a total 
decomposition of peroxide of 65—-70%. With the catalase in 
excess, 100°, decomposition results; when the total decomposition 


ng b. } ; ; 

ot Palls below 65—70%, further increases in the amount or concen- 
or | tation of the peroxide cause a falling off of the reaction. Between 
re, | these limits, however, the total oxygen evolved from a constant 


he | quantity of peroxide is directly proportional to the amount of 
catalase used. For concentrations in which the total decomposition 


=: of the peroxide is approximately 70°, the reaction is bimolecular ; 
he )ior a total decomposition of about 95%, it is unimolecular. The 
.q | @uthor concludes that a quantitative relation exists between the 
1g catalase and peroxide. Below a total decomposition of 65%, the 


peroxide exercises a depressing influence, a result which he attributes 
to a reversible reaction; that it is not due to oxidation of the cata- 
lase follows from the experimental results. The bearing of the 
p [tesults on the technique of catalase estimations is finally discussed. 
l E. 8. 


n Some Additive Compounds derived from Arsines. GEORGE 
|; | Josepn Burrows and Eustace EBENEZER TuRNER (T., 1921, 119, 
1448—1450). 


Derivatives of Sulphur in Commercial Salvarsan. II. 
Harotp Kina (T., 1921, 119, 1415—1420). 
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Preparation of Arsenic Compounds of the Pyrazolone Series, Rel 
FARBWERKE VoRM. Meister, Luctus, & Briinine (D.R.-P. 313320-B to the 
from Chem. Zenir., 1921, iv, 262—263). —Acid groups are introduced EMIL’ 
into the amino-groups of compounds of the type 1-p-arsenodiaryl.f{ have | 
di(4-amino-2 : 3-dialkyl-5-pyrazolone). The compounds thus formed, picart 
although not markedly poisonous, are strongly bactericidal and§ plood 
may be used in the form of their alkali salts. The products areff carbo 
yellow powders, decomposed by heating with acids. The pref carbo 
paration of some arsenic derivatives of the pyrazolone series jsf chlor 
described. 5-Chloro-3-methylpyrazole-1-benzene-4'-arsinic acid is ob. passa 
tained by diazotisation of 5-chloro-3-methylpyrazole-1-p-amino.f up by 
benzene, treatment with arsenites, and subsequent acidification;§ for t! 
it forms crystals, m. p. 192—195°, when quickly heated, with the phos} 
formation of an anhydride and subsequently solidifies on elimina-f the s 
tion of water; it decomposes completely above 290°. 3-Methyl-§ Conti 
5-pyrazolone-1-benzene-4’-arsinic acid is prepared by diazotisation off sodiu 
p-aminophenylarsinic acid, reduction, and condensation with ethylf able 
acetoacetate; it crystallises from hot water and forms a yellow§ tabu 
nitroso-compound. 2 :3-Dimethyl-5-pyrazolone-1-benzene-4’ -arsinic§ jin s¢ 
acid is formed by the methylation of 3-methyl-5-pyrazolone-l-f with 
benzene-4’-arsinic acid or the corresponding 5-chloropyrazole deriv- | 
ative ; it erystallises from water. By acting on it with sodium nitrite) D: 
and dilute sulphuric acid, 4-nitroso-2 : 3-dimethyl-5-pyrazolone-l- 


benzene-4’-arsinic acid is obtained ; it is bluish-green in colour and very§ (/- - 
unstable ; by reduction, 1-p-arsenodiphenyl-di(4-amino-2 : 3-dimethyl.§ the 
5-pyrazolone) is obtained. The hydrochloride forms yellow crystals. and 
The monoacetate, prepared by the action of bromoacetic acid, is a acid 
yellow powder. With excess of bromoacetic acid, a diglycine is The 
obtained similar to the monoglycine. By the action of formalde.§ i 
hyde sulphoxylate on 1-p-arsenodiphenyl-di(4-amino-2 : 3-dimethyl- The 
5-pyrazolone) hydrochloride or 4-nitroso-2 : 3-dimethyl-5-pyrazol- that 
one-1-benzene-4’-arsinic acid, 1-p-arsenodiphenyl-di(4-amino-2 : 3- I 
dimethyl-5-pyrazolone)-monomethylenesulphoxylate is obtained asf 4,, 
a yellow powder. A dimethylenesulphoxylate is obtained when af ,i4 
large excess of formaldehyde sulphoxylate is used. By treating> , 4; 


1-p-arsenodiphenyl-di(4-amino-2 : 3-dimethyl-5-pyrazolone) —hydro- 
chloride with sodium hydrogen sulphite and formaldehyde thef p,, 
corresponding 4-N-methylsulphinic acid compound is obtained as afew} 
yellow powder. G. W. R. the 


Physiological Chemistry. lib 


Respiration and Blood Alkali during Carbon Monoxide 
Asphyxia. Howarp W. Haccarp and YANDELL HENDERSON | 
(J. Biol. Chem., 1921, 47, 421—431)—The anoxemia induces ati 
excessive breathing (300°, or more) which sweeps out the carbonf an 
dioxide, and the decrease of blood alkali is an attempt at com-— ™ 
pensation. After section of the vagi overbreathing and the lowering Bi 
of the blood alkali do not occur. G. B. fir 
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| Relation of the Migration of Ions between Cells and Plasma 
‘Ito the Transport of Carbon Dioxide. Epwarp A. Doisy and 
Euity P. Eaton (J. Biol. Chem., 1921, 47, 377—393).—The authors 
-Fhave determined the sodium, potassium, chlorine, phosphorus, and 
B bicarbonate content of serum, obtained by centrifuging defibrinated 
blood, which had been equilibrated with various pressures of 
carbon dioxide. They find it quite easy to show that increased 
-B carbon dioxide content of the plasma produces a shift of hydro- 
is chloric acid into the corpuscles; this is what happens during the 
Ob-B passage of the blood through the capillaries; since oxygen is given 
-f up by the hemoglobin, the latter becomes less acid and compensates 
;f for the hydrochloric acid migrating into the corpuscles. Perhaps 
theft phosphate ions also migrate, but the concentration of these and of 
-f the sulphuric ions is so small as to make their shift unimportant. 
Contrary to Hamburger, the authors failed to detect any shift of 
sodium or potassium, and they regard the blood cells as imperme- 
able to these ions, in agreement with Collip (this vol., i, 379). A 
tabulation of total molecular concentrations of anions and cations 
in serum shows an excess of 7% of bases, presumably combined 
with the protein. G. B. 


Distribution of Calcium and Phosphoric Acid in the Blood 
of Normal Children. Marra R. Jones and Liniian L. NYE 
(J. Biol. Chem., 1921, 47, 321—331).—Estimations were made of 
the alkali reserve of the plasma, and of the distribution of calcium 
and phosphoric acid in the blood of children. More phosphoric 
acid of all types was found in the corpuscles than in the plasma. 
The unknown phosphoric acid is approximately 70% of the total 
in the corpuscles, but is negligible in or absent from the plasma. 
The average calcium content of the corpuscles is slightly less than 
that of the plasma. E. 8. 


Mechanism of Anticoagulant Actions [in Blood Clotting]. 
AnpRE Gratia (Ann. Inst. Pasteur, 1921, 35, 513—557).—The 
author has been principally concerned with the anticoagulant 
action of the antithrombins of hirudin and of plasma after peptone 
injection, and his results support the theory of Schmidt, Morawitz, 
Bordet, and Delange, rather than those of Nolf and of Howell. 
Whereas a hirudin solution of 1 : 2500 may be required to prevent 
the action of ready formed thrombin, a solution of 1 : 10000 will 
suffice to prevent the activation of prothrombin by kinase. Neutral 
thrombin-antithrombin mixtures are decomposed at 60° with 
liberation of antithrombin. This is true of both hirudin and peptone 
plasma, which differ, however, in other respects (cf. also Dale and 
Walpole, A., 1916, i, 889). G. B. 


ON The Diffusible Calcium of the Blood Serum. I. Estim- 
esf ation. L. von Meysensua, A. M. Pappennermer, T. F. Zucker, 
mf and Margorre F. Murray. II. Human Rickets and Experi- 
n-— mental Dog Tetany. L. von Mreysrensue and G. F. McCann (J. 
gf Biol. Chem., 1921, 47, 529—539, 541—546).—The authors have con- 
firmed the observations of Rona and Takahashi (A., 1911, ii, 302) 
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and of Cushny (A., 1920, i, 508) that 30—40% of the calcium jy 
serum is non-diffusible; this percentage is not changed by altering 
the carbon dioxide saturation of the serum between 17 and 62 mm, 
Although, as Howland and Marriott (Quart. J. Med., 1917, 11, 289) 
have shown, there is a slight diminution in the calcium content of 
serum in rickets, the percentage of non-diffusible calcium her 
remains normal, and the same applies to the greater diminution 
in calcium during tetany, after removal of the parathyroids, as 
observed by MacCallum and Voegtlin (J. exp. Med., 1909, 11, 118), 
The method of analysis is by compensatory dialysis. G. B. 


Animal Calorimetry. XVII. The Influence of Colloidal 
Iron on the Basal Metabolism. Ernar Lanerexpt (J. Biol. 
Chem., 1921, 47, 557—563).—Intravenous injection of negative 
ferric hydroxide sol (Fischer, A., 1910, ii, 856) in dogs increased 
the heat production by 7—15%, increased the oxygen consump. 
tion and carbon dioxide output, and slightly increased the respiratory 
quotient. The chief increase of the total heat production falls in 
the non-protein metabolism. m G. B. 


The Metabolism of Nitrobenzaldehydes tnd Nitrophenyl- 
acetaldehyde. Cari P. SHerwin and Wa trer A. Hynes (J, 
Biol. Chem., 1921, 47, 297—-301).—After ingestion by man, o-, m 
and p-nitrobenzaldehydes and p-nitrophenylacetaldehyde were 
largely recovered from the urine in the form of the corresponding 
carboxylic acids. The m- and p-nitrobenzaldehydes were also, to 
some extent, excreted as nitrohippuric acid. In no case was 
reduction of the nitro-group observed. E. 8. 


Antiketogenesis. I. An in vitro Analogy. II. The 
Ketogenic-Antiketogenic Balance in Man. Puiip A. SHAFFER 
(J. Biol. Chem., 1921, 47, 4833—448, 449—473).—Dextrose, levulose, 
and glycerol (but not lactic acid) greatly increase the rate of oxida- 
tion of acetoacetic acid by hydrogen peroxide at room temperature. 
Evidently a chemical reaction occurs between some derivative of 
dextrose and acetoacetic acid, involving definite molecular 
quantities of each substance. 

This “ ketolytic ” action in vitro is similar to the long-known 
“ antiketogenic ” action of carbohydrates in preventing the appear- 
ance of acetone substances in man. Using mainly experimental 
data of others, the author calculates the amount of acetoacetic 
acid which might be produced from the fatty acid and protein of 
various diets and finds that the minimum molecular ratio of keto- 
genic to antiketogenic substances for the avoidance of ketonuria 
(and @-hydroxybutyric acid) is unity. For a case of “total” 
diabetes with extreme acidosis, the author is enabled to calculate 
from the diet with fair accuracy the amount of $-hydroxybutyric 
acid actually excreted. G. B. 


Chemical Examination of the Amniotic Fluid. R. Clone 
and J. R&GLADE (Bull. Soc. Chim. Biol., 1921, 3, 279—282).—The 
results are given of a number of estimations of urea in the amniotic 
fluid, and in the urine of new-born children. No parallelism between 
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the two is found, the concentration in the urine being much the 
higher. Examination of the amniotic fluid for ferments (oxydases 
and reductases) gave negative results. C.R 


Odoriferous Substances and the Sense of Smell. A. 
TscutRCH (Schweiz. Apoth. Zeit., 1921, 59, 229—232, 241—246, 
954—258, 265—272; from Chem. Zentr., 1921, iii, 190—191).—A 
theoretical discussion of the relationships between odour and 
chemical constitution and also of the mechanism of odour-per- 
ception. Whilst quality of odour cannot be correlated with 
chemical constitution, yet certain groups appear to be connected 
with intensity of odour. The odour of a substance depends on 
its solubility in air and also on its partition coefficient between 
air and the lipoid plasma of the olfactory cells. The sensation of 
smell is probably due to the formation of loose compounds of the 
odoriferous substance with the olfactory cell plasma and is thus 
a chemical stimulus. G. W. R. 


Lipase. I. The Hydrolysis of the Esters of some Di- 
carboxylic Acids by the Lipase of the Liver. Apam A. Curist- 
man and Howarp B. Lewis (J. Biol. Chem., 1921, 47, 495—505).— 
The lipase from pig’s liver eliminates only one ethyl group from 
ethyl succinate and ethyl malonate. Ethyl hydrogen malonate was 

robably isolated. This and potassium ethyl malonate are not 
attacked by the lipase. G. B. 

Effect of Hydrochloric Acid Ingestion on the Composition 
of the Urine in Man. Raymonp L. STEHLE and Artuur C. 
McCarty (J. Biol. Chem., 1921, 47, 315—319).—The ingestion of 
hydrochloric acid causes an increased excretion of potassium, 
sodium, ammonia, phosphoric acid, and hydrogen ions in the urine. 

E. 8. 

Urobilin and Stercobilin [in the Urine] of Infants. Marcen 
BruLé and H. GarBan (Compt. rend. Soc. Biol., 1921, 84, 482—483 ; 
from Chem. Zentr., 1921, iii, 184)—In the examination of urines, 
when urobilinogen is changed into urobilin the oxidation is generally 
carried too far, so that urobilin is decomposed. The authors 
recommend the addition to 10 c.c. of urine of a small quantity of 
zinc acetate and an equal volume of 95% alcohol. The liquid is 
filtered after half an hour and tested by means of fluorescence. 
Urine of newly-born infants, of high density, contains much urobilin ; 
in urine of lower density urobilin is detected with difficulty. There 
is no correlation between the urobilin content of the urine and the 
appearance of stercobilin. Urobilin may be found considerably 
before stercobilin appears. Urobilin in the newly born is formed 
from the blood pigment and is due to hyperhzmolysis. These facts 
contradict the ‘‘ enterohepatic ” theory of urobilinuria. G. W. R. 


Pyrrole and Melanuria. IV. P.Saccarp1 (Gazzetta, 1921, 51, 
ii, 108—112; cf. this vol., i, 203, 790).—2 : 5-Dimethylpyrrole 
has been examined by the author as a possible source of melanin. 
It is found that, in vitro, this compound does not yield melano- 
gen, whereas, when introduced hypodermically into the animal 
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organism, it undergoes profound modification, being certainly 
demethylated and probably carboxylated by oxidation of the 
methyl groups; it seems likely that the pyrrole ring is connected 
by means of the carboxyl groups with the remainder of the melanogey 
molecule. 

2: 5-Dimethylpyrrole is readily ingested and is eliminated only 
very slowly, the urine becoming slightly melanotic. Enzymic 
oxidation in vitro is insufficient to transform it into melanogen or 
melanin. T. H. P. 


The Degradation of n-Valeric Acid in the Animal Organism. f (hem 
L. Buu and E. Auset (Bull. Soc. Chim. Biol., 1921, 3, 307—310)— to a d 
The authors have isolated d-lactic acid and pyruvic acid from thefTo P 
urine of rabbits after intravenous injection of an aqueous solution f must 
of the sodium salt of n-valeric acid. C. R. H. Ff phos} 


Pharmacology of Acridine and Acridinium Compounds. 
Emit Lenz (Zeitsch. ges. exp. Med., 12, 195—261; from Chem. liver 
Zentr., 1921, iii, 188—189).—The pharmacology of the followingf |. 
compounds was investigated: 3: 6-diaminoacridinium chloride; gre 
3: 6-diamino-10-methylacridinium chloride (‘ trypaflavine’); 3 :6- 
diamino-2 : 7-dimethylacridine (‘acridine-yellow ’); 3 : 6-diamino- 
2:7: 10-trimethylacridinium nitrate (‘ brilliant phosphine nitrate ’); f 
3:6-diaminodimethyl-2 : 7: 10-trimethylacridinium nitrate (‘ brilliant | 
iminophosphine ’); the silver double salt of trypaflavine (‘argo-f Che 
flavine ’); and ‘ septacrol’ (additive product of silver nitrate and 
* brilliant phosphine nitrate ’). 

‘ Trypaflavin ’ in 0°005N-solution is immediately fatal to protozoa, fp, 
and exerts an effect even in 0°00025N-solution. ‘ Brilliant imino- 


phosphine’ is somewhat stronger and ‘acridine yellow’ slightly ere 
weaker in effect. ‘Trypaflavine’ and ‘ brilliant iminophosphine’ f _..., 
induce motor and respiratory paralysis, inhibition of reflexes, a 
central paralysis, and finally cardiac failure in frogs. The lethal f 9, 
dose is 0°8—I1 milligram per gram live weight in the case of ‘ trypa- F ayo} 
flavine ’ and 0°54 milligram in the case of ‘ brilliant iminophos- F .4:, 

hine.’ With warm-blooded animals (mice, guinea pigs, andf, . 
rabbits) these compounds are correspondingly poisonous. . : 

The respiratory paralysis caused by large doses is consequent tn 


on central paralysis. One-third to one-half of the fatal dose causes f 3; 
transitory respiratory disturbances, whilst with somewhat larger 


doses a stage of excitement is reached. The circulation is affected a 
when the respiratory paralysis is advanced. Other experiments f },0; 


showed that this effect was not secondary, but was due to a direct F o¢ + 
action on the vascular system. In frogs, the heart is a point of 
attack of the poison. Finally, peripheral vascular paralysis also 
occurs. In rabbits and guinea pigs local irritation of the cornea 
together with ‘ acridine leucocytosis ’ occurred. After lethal doses, § },;,) 
all organs show a yellow coloration. The compounds are found in g 
the urine immediately after intravenous or subcutaneous injection. 
Only traces of the poison are found in the spinal fluid. ‘ Brilliant 
iminophosphine ’ is more poisonous than ‘ trypaflavine.’ E 


G.W.R. | Sc 
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Experimental Rickets in Rats. II. The Failure of Rats 
» develop Rickets on a Diet Deficient in Vitamin-A. A. F. 
Hess, G. F. McCann, and A. M. PappenHEIMER (J. Biol. Chem., 
1921, 47, 395—409).—The authors do not confirm E. Mellanby’s 
view, that the cause of rickets is a deficiency of the fat-soluble 
vitamin. G. B. 


Experimental Rickets. VIII. Production of Rickets by 
Diets Low in Phosphorus and Fat-soluble-A. E. V. McCot- 
P. tum, Nina Srmmonps, P. G. Suiptey, and E. A. Park (J. Biol. 
ism.) Chem., 1921, 47, 507—527).—Rickets (in rats) is not simply due 
0) ~ fi to a deficiency of vitamin-A, as suggested (for dogs) by E. Mellanby. 
1 thefTo produce rickets, the calcium: phosphorus ratio of the diet 
ition} must be upset, making its calcium content relatively high, its 
H. | phosphorus content low. With a calcium: phosphorus ratio 
ds differing from the optimal for normal ossification, rickets may 
nes. F still be avoided by giving an antirachitic substance such as cod- 
liver oil. The ratio of calcium: phosphorus is of “ infinitely 
‘greater importance’ in ensuring normal ossification than_the 
’f absolute amounts of these elements in the diet. G. B. 


'g0-F Chemistry of Vegetable Physiology and Agriculture. 


0a; Pressure developed by Alcoholic Fermentation. R. Koix- 
ws witz (Ber. Deut. bot. Ges., 1921, 39, 219—223).—Although the 
"Y § viability of yeasts and other micro-organisms is not affected by 
pressures amounting to thousands of atmospheres and yeast-cells 
occur and vegetate normally in marine oozes under pressures of 
| more than thirty atmospheres, the pressure developed by the 
PF evolution of carbon dioxide in alcoholic fermentation is generally 
estimated as little more than twelve atmospheres. Working with 
a specially constructed apparatus, the author was able to obtain 
ont | 2 Pressure of forty atmospheres by fermentation for three to five 

‘PF hours. The gradual slowing down of the evolution of carbon 
Se F dioxide which was observed is attributed to narcosis by the dissolved 
g&" f gas rather than to the direct effect of the pressure produced. Micro- 
scopic examination showed that the older yeast-cells which had 
been exposed to high pressure had suffered injury by contraction 
of their protoplasmic contents. The younger cells appeared homo- 


Igo | Seneous. Placed in a fresh nutrient solution under normal pressure, 
mi fermentation took place relatively slowly at first. The experi- 
og, | ments show that yeast fermentation is possible under relatively 
.’ — high pressures, and that it is not necessary to assume the existence 
in : : ; ; 

. of yeast organisms specially adapted to high pressures in the greater 
oa depths of the sea. G. W. R. 


Production of Glycerol by Alcoholic Fermentation. K. 
ScHwEIzER (Chim. et Ind., 1921, 6, 149—159).—The author 
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discusses the mechanism of alcoholic fermentation of sugars and 
the formation of glycerol among the accessory products of the 
action. A summary is given of the methods by which the normalfi; 
course of fermentation has been modified in order to produce 
glycerol. G. W. R. 


Vitamin Content. II. The Yeast Test as a Measure of 
Vitamin-B. Water H. Eppy, Harrie L. Hert, HELEN ¢ 
STEVENSON, and Rutn Jounson (J. Biol. Chem., 1921, 47, 249~ 
275).—Confirmatory evidence is produced showing that the yeast 
test is not a quantitative measure of vitamin-B content. It is 
possible, however, that the presence of vitamin-B is one of the 
factors causing the stimulation of the growth of yeast by vegetable 
extracts (cf. Fulmer, Nelson, and Sherwood, this vol., i, 292; 
Nelson, Ellis, Fulmer, and Cessna, ibid., i, 386; MacDonald and 
McCollum, ibid., i, 480). E. 8. 


Oligodynamy. Activation of Water by Copper and its 
Oxides. Ravi WERNICKE and ALFREDO SorDELLI (Anal. Asoc. TD 
Quim. Argentina, 1921, 9, 145—182).—The authors give a com.§ 2. D1 
prehensive review of previous work on the subject of oligodynamy. f lon 
In order to determine whether the activation of water is due to Wate! 
solution of the activating substance, the behaviour of copper was § !e4ve 
studied. As a reagent for detecting the presence of copper at 
great dilutions, an aqueous solution containing p-phenylenediamine, f {ot 5 
a#-naphthol, and sodium hydroxide was used. The bactericidalf the ¢ 
action of the waters obtained was tested on cultures of paratyphus-A. 
The results showed that activation was always accompanied by 
solution of copper, and that when no solution took place water King 
was not activated. Activation was not produced in the case of 
water distilled in an atmosphere of oxygen or hydrogen. The plant 


presence of both oxygen and carbon dioxide would appear to be > ™"% 
necessary for activation to take place. It was shown that water pr 
in al 


containing 1 : 3,000,000 of copper had a bactericidal action. The 
efficacy of such dilute solutions is explained by assuming colloidal Tl 
adsorption of the dissolved substance by the organism. G. W. R. R. ¢ 


The Réle of Osmotic Pressure in the Toxicity of Soluble f ‘ly 
Salts. J. E. Greaves and Yerrpa Lunp (Soil Sci., 1921, 12, f plan 
163—181).—The effect of chlorides, sulphates, carbonates, and with 
nitrates of potassium, sodium, calcium, magnesium, iron, and f }, 27 
manganese when added to soils in varying quantities, on the the 
osmotic pressure and on ammonifying and nitrifying organisms f su 
was determined. With the exception of manganese nitrate, iron — "PT 
nitrate, and sodium carbonate there was a close correlation between 


toxicity and osmotic pressure. There is, however, probably also § . E 
a physiological action of the salts in the living protoplasm such f 2 
that it cannot function normally. W. G. on 

eC | 


The Respiration of Leaves in a Vacuum or in Atmospheres f tati 
Poor in Oxygen. L. Maquenne and E. Demoussy (Compt. F sulp 
rend., 1921, 173, 373—378).—The length of time during which > whi 
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S andMleaves will remain alive in the dark in atmospheres poor in oxygen 
f thel—ldepends on the absolute amount of oxygen present rather than 
ormalffits relative pressure. The small amount of oxygen, which results 
fom the decomposition of the respiratory carbon dioxide by the 
chlorophyll function, in light, is sufficient for the leaf during the 
night. Normal respiration is absolutely essential for the main- 
tenance of plant life. Intracellular and normal respiration proceed 
fom different causes, and must be regarded as autonomous func- 
tions, as much by their intimate mechanism as by their influence 
on the life of green plants. 


Composition of Gases in the Intercellular Spaces of Apples 
and Potatoes. J. R. Maanzss (Bot. Gaz., 1920, 70, 308—316; 
from Chem. Zentr., 1921, iii, 175)—With rise of temperature the 
and § amount of carbon dioxide increases, whilst the amount of oxygen 
decreases to a smaller extent. G. W. R. 


1s, The Resistance of Plants to Asphyxia. L. Maquenne and 
-om. § E. Demoussy (Bull. Soc. Chim. Biol., 1921, 3, 273—278).—Germin- 
my. ation can follow a normal course in seeds which are immersed in 
e ig § water, provided that the latter contains dissolved oxygen. Green 
was leaves will survive for a considerable period in circulating water, 
and in stagnant water if exposed to sunlight; they will also live 


r at 

‘ine, | for several days in a vacuum tube, if exposed to the sun during 
ida] § the daytime. Cc. R. H. 
3-A, 


by The General Presence of Manganese in the Vegetable 
Kingdom. GasBRizEL Bertrand and (Mme) M. RosENBLaATT 
(Compt. rend., 1921, 173, 333—336).—It is shown that the various 
The} Plants and parts of plants which Maumené reported as devoid of 
bef Manganese (cf. Compt. rend., 1884, 98, 1416) do without exception 
ter | Contain manganese. Thus the presence of manganese is general 
The | in all the organs and species of the vegetable kingdom. W. G. 


The Distribution of Iron in Plants. L. MaQquENNE and 
R. CERIGHELLI (Compt. rend., 1921, 173, 273—278).—Iron enters 
ble} only to a comparatively slight extent into the composition of 
12, plant tissues. In general its distribution in plants is comparable 
nd — with that of copper (compare Maquenne and Demoussy, A., 1920, 
nd i, 270), the young organs, buds or leaves, containing more than 
the f the old ones. Like copper, it is capable of migrating in plant 
ms § tissues, tending to move towards the centres of active life and 
on | Teproduction. W. G. 


so Extraction and Nature of the Hydrosulphide Compound 
ch | in the Seeds of certain Papilionacew. Marcet MIRANDE 
(Compt. rend., 1921, 173, 252—253)—The substance present in 
the seeds of Lathyrus and other Papilionacee, which by autofermen- 
2s fF tation in contact with water gives rise spontaneously to hydrogen 
it. F sulphide, is apparently a protein which thus loses the labile sulphur 
h f which it contains. W. G. 
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Constituents of the Root of Gishi-gishi. Yosurmapy 
Murayama and TakeEkI ITaGakt (J. Pharm. Soc. Japan, 192), 
327—330).—From a hot alcoholic extract of the dried root ¢ 
gishi-gishi (Rumex crispus, L. var. japonicus, Makino), the author 
isolated 0-12% of frangula-emodin, C,;H,,O;, orange-red prisms 
m. p. 250—252°, and 05% of chrysophanic acid, this being 
partly free in the extract and partly combined with sugar. 

K. K. 


The Existence of Anthocyanidins in the Free State in the 
Fruits of Ruscus aculeatus and Solanum Dulcamara. §, 
JonEsco (Compt. rend., 1921, 173, 168—171).—Anthocyanidins 


exist in the free state in the fruits of Ruscus aculeatus and Solanum{i ; 


Dulcamara, picked in July before they were fully ripe. They ar 
found along with anthocyanins in the red pigment which gives ft 
the colour to the fruit. W. G. 


Japanese Birdlime. HipEkicui YANnacisawa (J. Pharm. So. 
Japan, 1921, No. 471, 405—423).—Japanese birdlime is of two kinds, 
The best, which is red, is made from the bark of 7'rochodendron 
aralioide, whilst the white one (common kind) is prepared fromfi 
many kinds of /lex and related plants (cf. Bot. Mag., 28, Nos. 229 
and 230). By the saponification of the red variety with alcoholic 


potash, palmitic acid, resin, and a neutral unsaponifiable crystal. fire 


line substance, trochol, were isolated. A caoutchouc, a slightly 
brown mass, which gave a bromine additive compound, 
C,,H,,(HBr)Br,, 
was also obtained. After purification by precipitation from chloro. 
form solution by light petroleum and recrystallisation from chloro- 
form-alcohol, trochol forms colourless needles or prisms, 
CygHy,0o,3(C,H,O+H,0), ‘ 
m. p. 252°, [«]i} +20° (in chloroform-alcohol). It yields a di-— 
acetate, colourless needles or prisms, m. p. 217°, from which by treat- 


ment with bromine, a bromo-derivative, C,,H,)Br.(OAc),, m. p.§,., 


293°, was obtained although trochol itself gave no definite bromine 


compound. The dibenzoate of trochol forms colourless needles, —. 


m. p. 172° (sintering at 145°); the monobenzoate forms colourless 
leaves, m. p. 282°. Trochol seems to occur as the palmitic ester 
in the birdlime, and by heating the two components at 200° ina 
vacuum, the ester was produced as a colourless, viscous substance. f 
T'rochol cinnamate was prepared by the same method as yellow, § 
lustrous crystals, m. p. 155°, after sintering at 132°. 
From the white birdlime, by saponification with alcoholic potash, 
an alcohol, C,,H,,OH, m. p. 222°, was prepared, which gave an 


acetate, m. p. 203°. All the properties of the alcohol correspond Aci 


with the mochyl alcohol of Divers and Kawakita (T., 1888, 53, 268). 
K.K. § 


Organie Chemistry. 


Preparation of Ethylene by Hydrogenation of Acetylene. 
Wor1sam H. Ross, James B. Cuntspertson, and J. P. Parsons 
J. Ind. Eng. Chem., 1921, 13, 775—-778).—Metallic nickel, prepared 
by reducing the oxide at 300°, has a greater capacity than has 
coconut charcoal for adsorbing hydrogen at the ordinary tempera- 
ture. When a mixture of equal volumes of hydrogen and acetylene 
is passed into a tube, from which the air is exhausted, about one- 
third filled with freshly-reduced nickel, the hydrogen adsorbed by 
the nickel, together with that added, may be sufficient to convert 
the acetylene completely into ethane. If the tube is then exhausted 
and the mixture of hydrogen and acetylene introduced until the 
. Bexcess of hydrogen is used up, a product may be obtained which 
contains more than 80°% of ethylene. The best results are obtained 
when the mixture contains a slight excess of hydrogen, but as this 
is further increased, the amount of ethylene decreases and the 
quantity of ethane increases correspondingly. The adsorbed 
hydrogen in an active nickel catalyst may be eliminated by repeated 
. Pireatment with acetylene; whilst the nickel does not lose its activity, 
itis then without action on either ethylene or acetylene. W. P. S. 


Unsaturation and Molecular Compound Formation. II. 
0. Maass and J. Russrit (J. Amer. Chem. Soc., 1921, 43, 1227— 
"$1230; cf. A., 1918, i, 534).—Freezing-point determinations have 
“Bbeen made for the system allylene-hydrogen bromide, and from 
hese it is shown that two eutectics and one molecular compounds 
. fexist. The eutectics lie at —132° and —138° respectively, and the 
‘fmolecular compound, C,H,,HBr, melts at —126°. The behaviour 
fof allylene in forming a molecular compound differs from that of 
‘facetylene, but this difference is the same as was observed in the 

ase of benzene and substituted benzenes, and confirms the authors’ 


iew that the formation of an atomic compound is always preceded 
by the formation of a molecular compound (loc. cit.). Exact 
letails are given of a method, based on that of Lebeau and Pichon 
A., 1913, i, 438), for the preparation of large quantities of pure 
illylene. The pure substance melts at —105-0° and boils at —27-0°. 
Inder ideal conditions, the value 40 is found for the molecular 
weight. J. F.S. 


Molecular Rearrangement of Unsaturated Compounds in 
Acid Solution. Ar. GitueT (Bull. Soc. chim. Belg., 1921, 30, 
- P26—252).—The general rules already enunciated (this vol., i, 533) 
ite illustrated by numerous examples. The opening of a tri- 
nethylene ring by addition of water or acids conforms with the rules 
‘ferred to. Examples of the converse reaction are lacking, but the 
ompound CH,:CMe-CMe:CH,, which is the “ normal” product of 
lehydration of pinacone, may be expected, owing to the negative 
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character of the CH, groups and the positive character of the 
intermediate groups, to undergo transformation into the followin 
compounds in acid solutions : CHy< iy > CH —> OH-CMe <i 
—> O:CMe’CMe, (pinacolin). This explains the mechanism of th 
various transformations undergone by the pinacones and analogow 
compounds, numerous examples of which are cited and classified, 
The various types of “ ethylenic transformations ”’ (loc. cit.), such 
as shifting of the double bond, addition or subtraction of water o 
acids, and keto-enol rearrangements, and the mechanism of the 
dehydration of alcohols, are discussed from the point of view of 
the general rules. Many of these cases are explained very simply, 


but for others the intermediate formation and rupture of one of, 


two trimethylene rings is assumed. The type of transformation 
in any case depends chiefly on the constitution of the compound 
and the electro-positive or -negative character of the radicles present, 
The catalyst as a rule plays a very subordinate part in determining 
the character of the reaction. J. H. 1. 


Preparation of Alkyl Vinyl Ethers and their Homologues, 


Piavsons Forscuunesinstitut G. m. B. H. (D.R.-P. 338281;§, 


from Chem. Zenir., 1921, iv, 421. See also Plauson and Viele, 
Brit. Pat. 156121)—Homologues of alkyl vinyl ethers are prepared 
by replacement of the C,H, group by homologous groups. thy 
vinyl ether, b. p. 35°/760 mm., is decomposed by sulphuric acid. 
G. W. R. 


The Molecular Conductivity of some Sulphonium Conm- 
pounds in Acetone. Sir PrRaPpHULLA CHANDRA RAy and Kat 
KUMAR Kumar (T., 1921, 119, 1643—1644). 


Decomposition of Ethyl Thioacetate by Mercury Salts; 
Contribution to the Chemistry of Mercury Mercaptides. 
Grore Sacus (Ber., 1921, 54, [B), 1849—1854).—Ethyl | thio. 
acetate is remarkably resistant towards solutions of alkali hydroxide} 


)-0392 
)-0038, 
Mala 


by which it is hydrolysed slowly to ethyl mercaptan and acetic acid. fy.og 


It is therefore remarkable that a similar hydrolysis is immediately 


induced by the addition of an alcoholic solution of mercury acetate fp, 


to the ester, ethylmercaptomercurichloride, SEt-HgCl, being prec:-f 


pitated by the addition of water and sodium chloride to the product.fygz4>" 


It appears necessary in some degree to use the mercury compound 
in the form of its acetate, since only a slow hydrolysis is observe 
with mercuric chloride solution, and it is suggested that the com- 


. pound SEt-Hg-OAc is initially formed and remains in solutio§,, 
Evidence in favour of this hypothesis is adduced from the formatiofy 


of the compound C,H,O,SHg, microscopic rods, m. p. 140—I4¢, 
when solutions of ethyl thioacetate and mercuric acetate in acetit 
anhydride are mixed; by a modification of the conditions of this 
reaction it is found possible to isolate a second compount, 
C,.H,.0,8,Hg,, m. p. 140—142°, to a turbid liquid, decomp. 144 

146°, which is also produced from mercuric acetate and ethyl 
mercaptan in acetic anhydride solution. Prolonged agitation 4 
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ethylmercaptomercurichloride with a saturated ethereal solution 

°Bof mercuric chloride leads to the formation of the additive compound, 

SEt-HgCl,HgCl,, slender needles or prisms, m. p. 150° (decomp.). 
H. W. 


riments on the Synthesis of the Polyacetic Acids of 
.PMethane. III. Conditions Controlling Synthesis by the 
Cyanoacetic Ester Method—(continued). CHRISTOPHER KELK 
IngoLD and Epwarp ARTHUR PERREN (T., 1921, 119, 1582—1601). 


Solubilities of some Active and Racemic Tartrates and 
Malates. Marcen Dusoux and Lton Currat (Helv. Chim. 
‘Acta, 1921, 4, 735—761).—A series of determinations carried out 
with the object of ascertaining whether the salts of inactive acids 
are invariably less soluble than those of the active forms. Of the 
.fcompounds investigated, barium tartrate is the only exception to 
this rule. Analytical applications of this are referred to (Kling, 
A, 1910, ii, 359; Duboux, Bull. Soc. Vaud. Sci. Nat., 1916, 51, 55), 
and it is mentioned that calcium is better estimated in water as 
‘fracemate than as oxalate, since magnesium does not then affect 

he results (Caeiro, Diss., Lausanne, 1918). 

The values given are in terms of grams of anhydrous salt per 
100 grams of solution at temperatures of 0°, 12-5°, 25°, and 37-5°. 

Tartrates. Active—MgA,4H,O, 0-540, 0-848, 1-174, 1-050; 
aA,4H,O, 0-0192, 0-0268, 0-0360, 0-0498; SrA,4H,O, 0-0942, 
):1285, 0-1765, 0-2395; BaA,}H,O, 0-0200, 0-0247, 0-0294, 0-0341 ; 
PbA, 0-0027, 0-0030, 0-0035, 0-0046. 

-f Inactive—Mg,A,,10H,0, 0-403, 0-582, 0-826, 1-095; Ca,A,,8H,O, 

10023, 0-0034, 0-0045, 0-0056 ; Sr,A,,8H,O, 0-0107, 0-0202, 0-0297, 

2; Ba,A,, 0-0243, 0-0284, 0-0325, 0-0366; Pb,A,,4H,O, 
10038, 0-0020, 0-0034, 0-0066. 
— Malates. Active—MgA,3H,0, 2-02, 2-28, 2-54, 2-80; CaA,2H,0, 

‘90-670, 0-805, 0-921, 1-011; SrA,4H,O, 0-193, 0-332, 0-490, 0-781; 
., poaA, 1-020, 1-150, 1-240, 1-310, PbA,2H,O, 0-015, 0-027, 0-052, 
"0-089. 

Inactive—Mg,A,,5H,O, 0-93, 1-08, 1-23, 1:38; Ca,A,,3H,O, 


‘tale h.244. 0-277, 0-310, 0-343; Sr,A,,5H,O, 0-290, 0-325, 0-422, 0-550; 


aA,,H,O0, 0-76, —, 0-58, 0°84; Pb,A,,2H,O, 0-015, 0-023, 0-035, 
0545. 
Above 26°2°, active magnesium tartrate is dihydrated. J. K. 


Ethylglycoloside as a Type of «8-Glucosides. Max Berre- 


it. awn and Artur MIEKELEY (Ber., 1921, 54, [B], 2150—2157).— 


the discovery of y-methylglucoside, the behaviour of the rhamnosides, 
pad the attribution of an ethylene oxide structure to the glucosidic 
- pxygen bridge in levulose, inulin, etc. (cf. Haworth and Law, T., 1916, 
09, 1324; Irvine and Steele, T., 1920, 107, 1474), has increased the 
‘Piterest in this type of substance, and the authors have therefore 
CH 
prepared ethylglycoloside, _?>CH-OEt, as a very simple member 
Mf the series. When dissolved in phenol at 30—40°, the substance 
ff2 
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is bimolecular, but unimolecular under greatly diminished pressuy 


at 160°; the hypothesis that the action is of the type, 5 *>cH-0n 
_. GH,°CH(OEt)-O 
~~ O—CH(OEt)—CH, 
glycollaldehyde appears to be highly improbable. _ Its close relation. 
ship to ethylene oxide renders it less stable than the usual «- and 3." 
glucosides; it is scarcely affected by water, and hence does not 
reduce Fehling’s solution, even at the boiling point, but, on the 
other hand, it is exceedingly sensitive to acids, being rapidly hydro. 
lysed to a certain extent by boiling N/1000-hydrochloric acid 
When treated with phenylhydrazine hydrochloride and sodiu 
acetate, it gives a somewhat considerable amount of glyoxalosazone, 
the effect being due to the presence of free acetic acid. This 
property is shared by other non-furoid glucosides, for exampk 
y-methylrhamnoside. In this connexion, it is pointed out that 
sucrose is not so indifferent towards the phenylhydrazine mixtur 
as is generally supposed. In general, the osazone test does not 
seem well adapted in every case for distinguishing between glucoside 
and free sugar. 

Ethylglycoloside, m. p. 59—60°, after softening at 58°, b. p 
90°/12 mm., 122°/51 mm., is prepared by the action of perbenzoi 
acid on a well-cooled solution of ethyl vinyl ether in absolute ether; 
it has d?* 1-0436, d#* 1-0428, nj 1-4293. It is converted by am 
alcoholic solution of hydrogen chloride into glycollaldehyde acetal. 

The authors proposed to designate glucosides of known structurj ’ 
by adding to their names two figures denoting the points of attach- 
ment of the glucosidic oxygen bridge, the enumeration, as in the 
case of dextrose, to commence with the aldehydic carbon atom, 
for example, methylglucoside-(«5), ethylglycoloside-(«); «-glucos 
ido-(«5)-mannose. H. W. 


, analogous to that assumed in the case of 


Mytilitol, a Naturally Occurring Cyclose. D. AcKERMa§; 
(Ber., 1921, 54, [B], 1938—1943).—The isolation of mytilitol from 
Mytilus edulis is described in detail. It forms colourless, lustrow 
crystals, m. p. 259°, is optically inactive, and does not contain 
methoxyl group. It is converted by acetic anhydride into a penit- 
aceiate, microscopic needles, m. p. 157—158°, and by acetic ar 
hydride and concentrated sulphuric acid into the hexa-acetale, 
m. p. 180—181°. The parent substance is therefore regarded # 
methyleyclohexanehexol. It has been examined previously by 
Jansen (A., 1913, i, 791), who regarded it as cyclohexanepental. 
It is difficult to decide between the two conceptions on the basi 
of analyses of the parent substance and of its derivatives, but th 
percentage of water of crystallisation in hydrated mytilitol : 
the values for carbon in the anhydrous substance harmonise bette 
with the present formula, which is further supported by the in 
solubility of mytilitol in organic solvents and its sparing solubility i 
cold water; it is scarcely conceivable that an isomeride of querciti 
would exhibit these properties. H. W. 
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Optical Rotation of Dextrose under the Influence of Hydro- 
dhiloric Acid. II. The Change of Rotatory Power and Re- 
iucing Capacity of Dextrose Solutions in Hydrochloric Acid 
at 100°. Hans MurscuHavuser (Biochem. Zeitsch., 1921, 116, 
j1—190; cf. A., 1920, i, 661)—The optical activity and reducing 
apacity of 20, 10, 5, and 24% dextrose solutions in 5-1, 8-1, and 
. 101% hydrochloric acid solutions were determined over a period 

Buf twelve hours at 100°. In general, the behaviour of both proper- 

‘Biies in the first two hours shows considerable variation, but after- 
yards the fall in rotation and reducing power is a linear function 
of the time, and the greater the concentration of the acid the greater 

- Mthe effect produced. For 10 and 20% dextrose solutions, a maxi- 
“mum of optical rotation is attained in the first two hours, due, 

probably, to the formation of isomaltose. . K. 


Polysaccharides. X. Anhydro-sugars of the Trehalose 
Type: Diglucan and isoDiglucan. P. Karrer, Fr. WIDMER, 
and ALex. P. Smirnov (Helv. Chim. Acta, 1921, 4, 796—801).— 
By the action of silver carbonate on a suspension of acetodibromo- 
glucose in chloroform, ¢-bromo-fye-triacetylglucose is produced, 
with a small proportion of two forms of (¢¢’-dibromo-By«p’y’e’- 
hexacetyl-«-glucosidoglucose (I), neither of which reduces Fehling’s 


- Pi solution until hydrolysed by acid. 


[ CH BCH (0-Ae) CH-CH (Oa) OH (Oe) CET 0. 
; I a | 


v 
(I.) 

The «-form, m. p. 212°, is optically inactive and much less soluble 
‘J in alcohol than the 8-form, needles, m. p. 152°, [«], —10-2°. The 

exact relationship of these compounds to the trehaloses remains 
undecided. Both are converted by boiling barium hydroxide 
solution into dianhydrodisaccharides, C,,H,,0,. Diglucan, from 
the «-form, hexagonal polyhedra, m. p. 170—175°, [a]j —214-1°, 
is easily soluble in water. isoDiglucan, from the 8-form, has not 
§ been crystallised, is levorotatory, more readily soluble than diglucan 

in alcohol, and, like this, only reduces Fehling’s solution after 
‘| hydrolysis. They differ by the configurations of the asterisked 

carbon atoms in the formula 


| cuypcHcondu-cn-cH ont 0 
0 


. 


7 J. K. 


'} Polysaccharides. XI. Compounds of Anhydro-sugars 
‘f with Alkali Hydroxides. A Method of Determining the 
“§ Parent Compound of Polymeric Anhydro-sugars. P. 
Karrer (Helv. Chim. Acta, 1921, 4, 811—820).—Solutions of di-, 
a-tetra-, B-hexa-, and «-octa-amyloses in dilute aqueous sodium 
hydroxide contain additive compounds, which are precipitated by 
alcohol, and after purification by solution and reprecipitation, 
respectively correspond exactly with the formulz C,,H,.0,.9,Na0OH, 
(CypHo919,NaOH)», (CigHopO;pNaOH)s, and (CypH09,.Na0H),. 
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Polymeric anhydro-sugars, as internal acetals, therefore combin 
with one molecule of sodium hydroxide per molecule of anhydr. 
sugar, and so permit the determination of the molecular weight of 
this. Thus 8-hexa-amylose is a polymeric maltose anhydride (cf. 
this vol., i, 768), inulin is probably derived from anhydro-difructog 
(cf. Pfeiffer and Tollens, A., 1882, 490), and xylan from anhydro. 
dixylose (cf. Abderhalden, Biochem. Handlex., ii, 32). In further 
confirmation of previous results, a compound, (C,.Hj9049,Na0H),, 
was obtained from soluble starch. It is suggested that such poly. 
saccharides are crystalline substances, of which the lattice points 
are occupied by polymeric molecules, which in the case of starch 
are diamylose complexes, (C,,H 9049). or (CygHo 0 49)3. The forces 
of valency by which the polymeric molecules are fixed in the crystal 
are so strong that the resulting “ crystal-polymerisation ”’ very 
closely resembles true polymerisation. If the forces in question 
approximate in strength to those responsible for the existence of 
the polymerides, and also to those operating in the anhydro-sugar, 
it will be extremely difficult to isolate intermediate degradation 
products. This is probably the case with cellulose. J. K. 


A New Method for the Preparation of Anhydro-sugars. 
P. Karrer and Arex. P. Smirnov (Helv. Chim. Acta, 1921, 4 
817—820).—Acetobromoglucose combines with trimethylamine in 
alcoholic solution to form tetracetylglucosidotrimethylammonium 
bromide, C,,H,,0,NBr, well-defined polyhedra of neutral reaction, 
m. p. 192°, [«]}+10-2°, which is quantitatively converted into 
levoglucosan by warming its aqueous solution for a short time 
with an alkali or alkaline earth hydroxide. Since this reaction is 
a form of the Hofmann degradation of quaternary ammonium 
hydroxides, and yet, if the current formula for levoglucosan be 
accepted, results in ring formation, it is suggested that caution 
is necessary in deriving constitutional formulz from such reactions. 

J. K. 


Polymerisation of Glucosan. Amé Picrer and Jacquss 
Pictet (Helv. Chim. Acta, 1921, 4, 788—795).—Glucosan, like 
levoglucosan (A., 1899, i, 527), may be polymerised by means of 
platinum black, but the change in each case is more conveniently 
effected with the aid of a trace of anhydrous zine chloride. 
The product obtained from glucosan varies with the conditions 
employed. JDiglucosan, (CgH190;)o, m. p. 160° (decomp.), [«] 
+54-5° (tetrabenzoate, CyH3,0,,, m. p. 128—129°), is produced 
at 155°/15 mm., is easily soluble in water, has a sweet taste, 
does not react with phenylhydrazine, and is hydrolysed by mineral 
and oxalic acids, but not by water. This is expressed by the 
formula (I). Tetraglucosan, (CgH 1 0;),,2H,O, [«], +82-76° (octs- 
acetate, CgH;,0.,, m. p. 84—85°; octabenzoate, CggH7.0s9 
m. p. 109—110°), is not completely dehydrated at 110°, and re- 
sembles the dextrins, especially those derived from levoglucosan, 
in properties. It does not react with phenylhydrazine, but does 
so very slightly with Fehling’s solution after prolonged boiling. 
Its mode of formation is probably similar to that of diglucosan, 
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and it is also produced from dextrose and zinc chloride at 180° under 
ordinary pressure. Tetralevoglucosan, from lzevoglucosan and zinc 
chloride at 155°, appears to be to some extent depolymerised to 
jevoglucosan by distillation under reduced pressure. The rotatory 
power ({«]o+-73-85) and molecular weight of the product of polymeris- 
ation of equal proportions of glucosan and levoglucosan at 155° 
under ordinary pressure suggests the presence of a mixed polymeride, 
(C¢H405)4. With those derived from the separate substances. No 
definite results were obtained from attempts by hydrolysis of these 
polymerides to secure partial degradation to disaccharides. 


O 
! 
CH-CH-CH(OH)-CH-CH(OH)-CH,OH 


Oo O 
0H-CH,-CH (OH)-CH-CH(OH)-CH-CH 
! ma ; 
(I.) J. K. 
Constitution of the Sugar-acetones. P. Karrer and O. 
Hurwitz (Helv. Chim. Acta, 1921, 4, 728—734).—Glycerolacetone 


is attacked by alkaline permanganate at 20°, but glucose- and 
fructose-diacetones are almost quantitatively recovered after pro- 
longed warming with this reagent. It is therefore concluded that 
both the terminal carbon atoms of the sugars are in each case 
involved in the condensation with acetone, the secondary alcoholic 
groups being sterically protected from oxidation. Similarly, 
levoglucosan is almost unattacked (Vongerichten and Miller, 
A4., 1906, i, 198; Pictet and Cramer, A., 1920, i, 819), whilst glucosan 
and levulosan suffer immediate oxidation (cf. this vol., i, 544). 
The formula (I) is therefore proposed in preference to that of Irvine 
and Scott (T., 1909, 95, 1220) for glucosediacetone, and equally 
explains its reactions (Irvine and Scott, oc. cit. ; Irvine and Paterson, 
T., 1914, 105, 908). Fructosediacetone is written (II), the mode of 
attachment of the bridge oxygen atom explaining the identity of the 
osazones from the monomethyl-glucose and -fructose respectively 
obtained from glucose- and fructose-diacetones (Irvine and Scott, 
loc. cit.). Irvine and Paterson’s formula for «-mannitoldiacetone, 
with a primary alcoholic group, is confirmed, whilst the 8-isomeride 
(Fischer and Rund, A., 1916, i, 863) is only slightly attacked, 
although the fact that it contains two free hydroxyl groups as 
compared with one in the cases of glucose- and fructose-diacetones 
renders it less resistant. It is assigned the formula (III). 


0 -—0 
| 
CH-CH-CH(OH)-CH-CH-CH, — CH,-(-CH(OH)-CH-CH-CH, 
0 6 0 0 6 0 6 0 
\Z \/ \Z \Z 
CMe, (I.) CMe, CMe, (I1.) CMe, 

CH,-CH-CH(OH)-CH(OH)-CH-CH, 

0 0 Oo 0 

\Z i 

CMe, (III.) CMe, J. K, 
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Starch. A. Reycuier (Bull. Soc. chim. Belg., 1921, 30, 223 
226; cf. this vol., i, 498).—Modifying an experiment describe 
by Roux (A., 1905, i, 262), the author has isolated a reversiq, 
product from starch paste, after prolonged chilling. It is co, 
cluded that the reversion process concerns chiefly the parieta 
matter of the starch grain, and that this matter is very similar t 
the “artificial starch’ or the “amylose” of Maquenne. The 
author reaffirms his earlier statement that each starch grain possesse 
two hila, one on each side of the grain. J. H.L. 


Starch. A. Reycuter (Bull. Soc. chim., 1921, [iv], 29, 833-) 
836; cf. this vol., i, 498).—As a result of further experimental 
work, the author concludes that the starch grain has a protective 
coating, which is very little acted on by cold water. It swells up, 
is distended, and more or less ruptured by boiling water. Ina 
fresh starch paste, this material is easily liquefied by malt extracts, 
but if it has been kept for some days it is more refractory. tf 7 
then resists the action of diastase and maintains its characteristic 
form, finally giving a deposit, in the form of a gel, which cannot be 
saccharified. It is soluble when heated with water at 140—150° 
under pressure, but on cooling the solution, it is deposited again f 
in the form of artificial starch or Maquenne’s pure amylose (cf. § 
A., 1906, i, 327, 547). w.c. fF 


Polysaccharides. VIII. Starch and the Amzyloses. P. Ff hig 
KarrReER, C. Naceri, O. Hurwirz, and A. WAttt (Helv. Chim. § its 
Acta, 1921, 4, 678—699 ; cf. this vol., i, 397).—-«-Tetra-amylose does F me 
not yield acetobromomaltose when treated with acetyl bromide f iso 
in entire absence of water, but an amorphous product containing — «+t 
bromine, and resembling that obtained from starch under similar — Al 
conditions. The least trace of acetic acid induces the formation — ™ 
of the same proportion of acetobromomaltose as is obtained from f i, 
an equal weight of maltose, a small amount of acetobromoglucose F ii, 
being also produced if the temperature be not maintained sufficiently f 18 
low, for example below 10° for a trace of acetic acid. Air-dried — pt 
soluble starch furnishes the same weight of acetobromomaltose as — W! 
an equal quantity of maltose. Hence starch is a polymeride of f W 
anhydromaltose in which the glucose residues are not united by f st 
‘* glucoside-linkings.”” Further, acetylated starch, like acetylated > ft 
triamylose, does not furnish bromo-compounds when treated with § tl 
acetyl bromide, so that the opening of the anhydro-rings of starch | 
by this reagent is due to hydrobromic acid. From dry $-hexa-amyl- § 
ose, however, a product is obtained very similar to, if not identical tl 
with, that derived from starch, whilst in presence of acetic acid the } | 
same proportion of acetobromomaltose is produced as from maltose. } § 
Hence §-hexa-amylose represents a polymeric form of maltose § 4 
anhydride, isomeric with the «-amyloses. a 

Cold concentrated aqueous solutions of tetra-amylose give a blue 
colour with iodine, which disappears on warming, but reappears 
on cooling, like that of starch, but differs from this in that it is | ‘ 
produced only in concentrated solution. Octa-amylose gives blue f ! 
needles of an additive product, which is similarly affected by heat. } | 
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The a-amyloses, like starch, are converted into levoglucosan by dis- 
tillation in a vacuum, and also furnish potassium and sodium salts 
(cf. Pfeiffer and Tollens, A., 1882, 490). Octa- and @-hexa-amyloses 
are easily soluble in dilute sodium hydroxide solution. 

A further analogy between starch and the amyloses follows from 
their behaviour towards pancreas-diastase, which ferments di- 
Ossegses f and a-tetra-amylose to maltose to the extent of 10% (cf. Pringsheim, 
H.L, §A., 1913, i, 1281), although $-hexa- and a-octa-amyloses are un- 
| 833 afiected. Intestinal ferments of the snail do not attack «-tetra- 
i amylose or methylated starches. Levoglucosan furnishes aceto- 
ree bromoglucose when treated with a solution of hydrogen bromide 
alls VF in glacial acetic acid, owing to acetylation of hydroxyl groups pro- 

Ihe duced by breaking down of the anhydro-oxygen linking. Hence 
tr 1 @B the position of this in the «-amyloses cannot be determined by 
- subjecting them to this reaction (this vol., i, 313). 
tA 4 : The respective heats of combustion of 1 gram of anhydrous 
ah maltose, diamylose, «-tetra-amylose, S-hexa-amylose, «-octa-amylose, 
159° starch, and levoglucosan are 3949, 4235, 4186, 4165, 4610, 4183, 

acain § 224 4186 calories. Hence «-octa-amylose, which has a larger heat 
of combustion than any other known carbohydrate, and so is 
? A og produced during fermentation of starch by Bacillus macerans in 
‘  E creater quantity at 47° than at 32°, probably represents the most 
3. P.— highly polymerised form of «-amylose possible. Further, starch 
Chim. § itself cannot be more highly polymerised, and so is doubtless a 
e does § member of a series of polymerisation products of maltose anhydride 
amide f isomeric with the «-amyloses, and corresponding probably with 
lining f a-tetra-amylose, (C,H 90j9)2, or (-hexa-amylose, (Cy2H90j9)s- 
milar f Although no direct proof of this can yet be supplied, it agrees with 
ation f molecular-weight determinations of methylo-starches (this vol., 
from f i, 311) and of soluble starch (Beckmann and Maxim, A., 1915, 
ucose § ii, 222) and with the fact that, like those of starch (Lintner, A., 
ently F 1888, 497; Asboth, A., 1887, 868) solutions of octa-amylose, and, in 
dried [presence of alcohol, of 8-hexa- and «-tetra-amyloses yield precipitates 
se as f with barium hydroxide. The composition of these varies some- 
le of what with circumstances, although those from natural and soluble 
1 by — starches agree fairly closely in composition with those obtained 
ated — from «-tetra- and $-hexa-amyloses under similar conditions. Further, 
with § the heat of combustion of starch exceeds 4163 calories, which is 
arch — calculated as the maximum possible for a compound composed of 
nyl- — a continuous chain of glucose residues, but agrees closely with 
‘ical — the values for the anhydro-sugars levoglucosan and «-tetra-amylose. 
the — The fact that the same applies to cellulose (4180 calories) is con- 
ose. fF sidered as evidence that this also has an anhydro-formula. Methy]l- 
“ose — ated wheat starch (M 1060), rice starch (M 844), and maize starch 
are described. J. K. 


ars The Constitution of Cellulose and Cellobiose. AsTrRID 
-is | CLeve von Ever (Chem. Zeit., 1921, 45, 977—978, 998).—The 
jue — important facts which must be taken into account in any structural 
at. | formula assigned to cellulose are outlined and the directions in 
which all structural formule hitherto proposed for cellulose are 


ff* 
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unsatisfactory are indicated. It is possible, however, to conceive 
a formula for cellulose which is in agreement with its constitution 
as a high molecular condensation product, and may be reconciled 
with the properties of its derivatives and fission products. Two 
variations of a new formula for cellulose are proposed which contain 
the p-dioxan ring of Green’s formula (A., 1905, i, 22), but have 
the advantage over the latter that they contain a chain of hexose 
molecules of any desired length, thus : 

wwe ers ~CH-CH—-CH--CH-OH CH,-CH——CH- 

OH OH (a) (6)0 OH OH (aj) ()0 OH 
CH,-CH--CH-CH-—CH-—CH-OH 


(H—CH-CH-OH 
OH (a)0 ()0 OH OH 
CH,-CH-CH-CH-...... 
(L) 
teeees -CH-CH—-CH~-CH, HO-Cq-CH-CH- 
OH OH (a)0 (a) OH OH (6)0()0 OH. 
CH,-CH-CH-CH—CH-CH-OH 


CH—CH--CH, 
OH (a) (a) OH OH 
CH,-CH-CH-CH- . 
(IL) ’ 
The connecting oxygen atoms are of two kinds and are distinguished 
in the formule as (a) and (b). The combination (a) represents an 


ordinary anhydride (ether) linking which on the addition of the 
elements of water reacts thus : 


-CH-O-CH, + H,O=:CH-OH + -CH,-OH. 
In combination (6), on the other hand, the oxygen is in a semi- 
acetal combination, and fission of the linking is accompanied by 
activation of the carbonyl oxygen without alteration in the gross 
formula. The elements of water are added first and then removed 
from the intermediate carbonyl hydrate, so that the nett result is: 
-CH-O-CH-OH —> :‘CH-OH+-CH:0 
Arguments are adduced in favour of these formule for cellulose 
and the following formula is proposed for cellobiose : 


CH, —(CH-OH),—CH:0 
OH OH (a) 
CH,—CH—CH—CH—CH—CH-OH 
—O 


The author was unaware of the work of Haworth and Leitch 
(T., 1919, 115, 813) on the latter subject when this paper was 
written. Apart from the fact that in the latter authors’ formula 
for cellobiose both carbonyl groups are in acetal combination, the 
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two formulz for cellobiose differ only in that the residues are united 
by an (a) combination in the case of von Euler, and a (6) com- 
bination in the case of Haworth and Leitch. A decision on this 
point could not be arrived at from a trimethylglucose prepared 
from methylated cellulose, as the fission would occur at the (b) 
combination in von Euler’s cellulose formula in the preparation of 
cellobiose, but this pdint could be settled by the examination of 


the methylglucoside obtained from methylated cellobiose. 
F. M. R. 


Hydrolysis of Cellulose. Yrs6 Kauxo (Naturwiss., 1921, 
9, 237—238; from Chem. Zentr., 1921, iii, 526)—By saturating 
moist cellulose with hydrogen chloride in the cold, a thick solution 
is obtained which remains almost colourless even after forty hours. 
The solution thus obtained reacts with Fehling’s solution to the 
extent of 40—60°% of the theoretical amount of dextrose, if com- 
“a plete transformation were assumed. With increasing time of 
reaction, increasing amounts of substances giving dextrose after 
autoclaving are formed. As much as 90% of dextrose may be 
obtained if sufficient time be allowed for the reaction. At 13°, 
80% is obtained within four hours. Above this temperature, 
dark coloured products are obtained. The yield of dextrose is 
markedly increased by moistening the cellulose with larger quantities 
of water. A quantitative method for the estimation of cellulose 
night be developed, using this reaction. G. W. R. 


Nature of the Swelling Process. V. Swelling and Par- 
ished § tition in the System Nitrobenzene-Alcohol-Cellulose Acetate. 
ts an § ©: KNorvenacer and ALBERT BREGENZER (Koll. Chem. Bethefte, 
the p 921, 14, 1—24; cf. this vol., i, 402, 709, 710).—The swelling of 

cellulose acetate in mixtures of nitrobenzene and alcohol of various 

compositions has been investigated at 25°. It is shown that over 

the range of concentrations 12—60°% nitrobenzene, this substance 
emi. fis taken up by the cellulose acetate in such an amount that there 
1 by Fis a constant partition relationship between the amounts in the 
sross f liquid and solid phases. The alcohol is combined in a constant 
ved Famount with the cellulose acetate over a long range of the lower 
| is: Fconcentrations of nitrobenzene, but at higher concentrations, 60% 
and upwards, the solubility of the cellulose acetate in nitrobenzene 
exerts a disturbing influence on this relationship. J.F.S. 


Polysaccharides. IX. Cellulose and Lignin. P. KARRER 
and F. WipMER (Helv. Chim. Acta, 1921, 4, 700—702).—Treatment 
of dry cellulose with acetyl brcmide free from acetic acid yields a 
mixture of amorphous products containing bromine. Acetobromo- 
cellose and -glucose are only formed in presence of acetic acid, and 
in proportions which, although notable (20% of the former as a 
toh maximum by working at 40—50°), are far from quantitative, a 
ate point which differentiates cellulose from starch (cf. this vol., i, 768). 
ate The result permits of no decision as to whether cellulose is a polymeric 
the anhydro-sugar or possesses a chain structure, since the conditions 
mentioned are too drastic, and at low temperatures very little 
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acetobromocellose is produced. Wood, straw, and similar materia) 
are completely dissolved by acetyl bromide. The solutions, whe, 
decomposed by ice, furnish decomposition products of cellulose anq 
of lignin, from which the former may be removed by solution jn 
alcohol, leaving the latter as a powder which contains bromine and 
does not reduce Fehling’s solution. The result supports the viey 
that lignin and cellulose are not chemically combined in wood. 
J. K. 


Constitution of Lignin. S. V. HiyrikKa (Cellulosechemie, 
1921, 2, 63—64; from Chem. Zentr., 1921, iii, 619).—The contention 
of Klason (A., 1920, i, 474 and 821) that an acraldehyde complex, 
R-CH:CH:CHO, occurs in lignin and that in the sulphite proces §; 
a sulphonic acid, CH,R-CH(SO,°OH)-CHO, is first formed which 
gives a yellow cyclic salt with naphthylamine salts is regarded as 
untenable. G. W. R. 


Lignin from Straw prepared by Treatment with Alkali 
Carbonate. F. Pascuke (Zeitsch. angew. Chem., 1921, %, 
465).—The lignin was prepared by treatment of the straw with an 
alkali carbonate, precipitation from the extract with acid, and puri- 
fication by repeated solution in alkali and reprecipitation with acid. 
The equivalent weight, determined by solution of the purified lignin 
in excess of standard alkali hydroxide solution and titration with 
phenolphthalein and methyl-orange as indicators, with which lignin 
behaves similarly to carbonic acid, gave a value of 357, considerably 
lower therefore than the figure 462 found by Beckmann (this vol, 
i, 546) for lignin from winter rye straw. This high figure was 
partly due to colloidal lignin passing through the filter in the method 
he adopted. Elementary analyses of the straw lignin gave figures 
corresponding with either C,,H,,O, or CyjH,;0,3, from which it is 
apparent that this lignin differs from Beckmann’s essentially in its 
oxygen content, the formula assigned for the latter being C4)H,,0,; 
(loc. cit.). The CyH,;0,, formula demands an equivalent weight 
of 366, assuming 1Na for each 20 C atoms. This is in close agree- 
ment with the value actually found. G. F. M. 


Unsaturated Residues in Chemical and Pharmacological 
Relationship. III. Jvuiius von Braun and Orro BrRaunspor? 
(Ber., 1921, 54, [B], 2081—2088).—In previous communications 
(A., 1918, i, 162) it has been shown that the anzsthetising action 
of substances containing the tropan ring is greatly increased by 
the introduction of a double bond. The observations have now 
been extended to the novocaine group, in which it is found thata 
similar effect is produced by the replacement of the ethyl by the 
allyl or cinnamyl groups, but not by the furfury] radicle. 

Ethyl-8-hydroxyethylallylamine, C;H;*NEt*CH,°CH,°OH, a colour 
less liquid, b. p. 183—184°, is prepared in 40% yield by the action 
of molecular proportions of ethylene oxide and ethylallylamine in 
moist chloroform solution at 60°. It is converted by p-nitrobenzoy! 
chloride in warm benzene solution into 8-p-nitrobenzoyloxyethylethyl- 
allylamine, C,H,-NEt-CH,°CH,-O-CO-C,H,-NO,, a yellow liquid 
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which solidifies when strongly cooled (the oily hydrochloride, the 
inichloride, orange-yellow needles, m. p. 155—156°, and picrate, 
yellow platelets, m. p. 107—108°, are described). The nitro- 
compound is reduced by stannous chloride and hydrochloric acid 
to §-p-aminobenzoyloxyethylethylallylamine, a viscous, yellow liquid 
(platinichloride, m. p. 205° (decomp.) after darkening at 195°; 
picrate, m. p. 137°; the hydrochloride is extremely hygroscopic]. 
Ethylamine reacts with cinnamyl bromide to give dicinnamylethyl- 
amine, m. p. 44—45°, b. p. 235—240°/9 mm. (the picrate has m. p. 


Ne, 8 195—126°, the hydrochloride is oily) and cinnamylethylamine, a colour- 


ess, mobile liquid, b. p. 129—131°/9 mm. (the hydrochloride, m. p. 
8 163°, platinichloride, decomp. 206°, picrolonate, long prisms, m. p. 
115—216°, and picrate, dark yellow leaflets, m. p. 120°, are described). 
The secondary base is transformed by ethylene oxide into cinnamyl- 
dhyl-8-hydroxyethylamine, CHPh:CH-CH,*NEt-CH,°CH,°OH, a col- 
ourless, moderately viscous liquid which is partly decomposed when 
‘distilled. The p-nitrobenzoyl compound of the latter is a viscous, 
[yellow liquid which is best characterised by its picrolonate; it is 
reduced by stannous chloride and hydrochloric acid to cinnamyl-8-p- 
:. § aminobenzoyloxyethylethylamine, a yellow liquid which does not give 
crystalline salts. The corresponding acetyl derivative and its 
hydrochloride and picrate are non-crystalline. 
Furfurylethylamine, C,H,O-CH,-NHEt, b. p. 168—170°, is con- 
verted by ethylene oxide into the corresponding §-hydroxyethyl 
derivative, a pale yellow liquid, b. p. 127°/12 mm. (the picrate 


and picrolonate, m. p. 159°, are described). The p-nitrobenzoyl 
compound of the latter is oily, but yields crystalline salts of which 
the picrolonate, m. p. 164°, and picrate, m. p. 119°, have been 
examined. §-p-Aminobenzoyloxyethylfurfurylethylamine is also a 
liquid ; it yields an indistinctly crystalline picrate. H. W. 


Behaviour of certain Acyl Derivatives of Allylamine to- 
wards Halogens. Max BrrG@Mann, FERDINAND DREYER, and 
Fritz Rapt (Ber., 192i, 54, [B], 2139—2150).—The bromination 
of allylacetamide has been examined by Chiari (A., 1899, i, 325), 
who, in spite of the abnormal course of his experiments, considered 
the process to occur in the orthodox manner with the formation 
of the dibromo-derivative. This is now shown to be the case in 
part, but during the reaction a wandering of the acetyl group is 


also observed so that the change may be represented by the scheme : 
addition transformation 


NHAc-CH,-CHBr-CH,Br <——-—- NHAc’CH,°CH:CH, — 
CH,Br-CH(OAc)-CH,-NH,,HBr. A similar transformation is ob- 
served with the corresponding benzoyl and, to a less extent, with 
the bromoacetyl derivative, but not with the urethane. It is a 
matter of indifference whether bromination is effected with dry or 
moist substances. The dibromides are converted into the hydro- 
bromides when heated alone or in the presence of water, so that 
it appears that they themselves or their precursors play a decisive 
part in the formation of the hydrobromides during the bromina- 
tion of acylallylamines. This view is maintained, although it is 
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shown that the pre-formed dibromides are perfectly stable unde 
the experimental conditions of the bromination and is justified by 
a series of examples taken from the literature by which it is show 
that the stability of a compound in a state of rest cannot be take 
as a criterion of its stability when formed under certain condition 
of reaction. 

Benzoallylamide is converted by bromine in moist chlorofornff pres 
solution into a mixture of benzo-N-8y-dibromo-n-propylamide ff atm 
m. p. 135°, and _y-bromo-«-aminoisopropyl benzoate hydrobromid,§ prod 
CH,Br-CH(OBz)-CH,*NH,,HBr, colourless, microscopic needles sma 
m. p. 188—189° (decomp.) after previous softening when rapid alm 
heated. If the salt is treated with sufficient alkali to neutralix 


the hydrobromic acid, the liberated base rapidly becomes isomerised : 
to benzo-y-bromo-B-hydroxypropylamide, thin, hexagonal plates, 130 
m. p. 115°, the p-nitrobenzoate of which forms microscopic needles, fj 
m. p. 146°. Similarly, the chlorination of benzoallylamide yield ° 
benzo-8y-dichloropropylamide and relatively larger amounts of « “— 
chloro-$-benzoxypropylamine hydrochloride which was analysed in 9 
the form of its picrate, m. p. 181°. th 

The bromination of acetoallylamide leads to the formation o . 
aceto-8y-dibromo-n-propylamide, m. p. 65° (indefinite), and }. be 


bromo-$-acetoxypropylamine hydrobromide, long needles, m. p. 159— 
161° (picrate, short, rhombic prisms, m. p. 124—126°); the latte « 
substance is also formed by the transformation of the dibromide— Br 
in the presence of water at 100°. E1 

N-Allylurethane is transformed by bromine into N-8y-dibromo§ Ch 
n-propylurethane, CH,Br-CHBr-CH,*NH-CO,Et, short needles, m. pf ati 


44°. ae, 
Bromination of bromoacetoallylamide, b. p. 85°/0°3—0-4 mm.f pa 
leads to the production of bromoaccto-8 y-dibromo-n-propylamide, in 
CH,Br-CHBr-CH,*NH-CO-CH,Br, or 


needles or prisms, m. p. 77—79°, and «-bromo-8-bromoacetoxypropyl-— - 
amine hydrobromide, CH,Br-CH(O-CO-CH,Br)-CH,-NH,,HBr, irreg-f «- 
ular quadratic plates, m. p. 150°; the latter substance is alwf Si 
obtained when the dibromide is boiled with water. The corref ai 
sponding picrate crystallises in small, yellow prisms, m. p. 154-f is 
156°. The hydrobromide is transformed by the equivalent quantity} 0 
of N-sodium hydroxide solution into bromoaceto-y-bromo-8-hydroxy-} 
propylamide, CH,BreCH(OH)-CH,*NH-CO-CH,Br, thin, rhombic 
plates, m. p. 86—87°. H. W. 
Preparation of Additive Products of Hexamethylenetetr-[ 
amine. J. D. Rreper, Akt. Ges. (D.R.-P. 338427; from Chem. 
Zentr., 1921, iv, 588—589).—The additive products obtained from 
monohalogen acetic acids and hexamethylenetetramine (D.R.-P. 
334709) are rather unstable in solution. Their metallic salts, 
which are more stable, are prepared by usual methods. G. W. R. 


Preparation of Derivatives of Hexamethylenetetramine|} 
J. D. Rrepet Akt. Ges., and Fr. Borpecker (D.R.-P. 
338428 ; from Chem. Zentr., 1921, iv, 589; cf. preceding abstract).} 
—Hexamethylenetetramine is allowed to react with metallic 
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alts of monohalogen acetic acids whereby quaternary salts are 
formed. G. W. R. 


Synthesis of Formamide from Carbon Monoxide and 
Ammonia. Kurt H. Meyer and Lupwie OrtTHNER (Ber., 1921, 
54, [B], 1705—1709).—Formamide is obtained in small amount by 
heating carbon monoxide and ammonia in a steel tube in the 
presence of porous clay at 200° under a final pressure of 170 
atmospheres. Ammonium carbonate, formate, and cyanide are 
roduced simultaneously. Below 180°, the rate of reaction is too 
needle, § small, whilst above 200° the yields are too low; formamide is 
rapidly almost completely decomposed at 227°. H. W. 


a Bromural [«-Bromoisovalerylcarbamide]. E. Yosuiromi 
] and K. WATANABE (J. Pharm. Soc. Japan, 1921, No. 468, 125— 
Plates, : ‘ ‘ 
needles 130).—In the preparation of «-bromoisovalerylcarbamide by way 
yield of isoamyl alcohol, isovaleric acid, and «-bromoisovaleryl bromide, 
sof ,g Condensation products of carbamide with «-methylbutyric acid 
ysed in and isovaleric acid are also formed. The commercial product has 
| m. p. 145—156°, whereas the pure substance has m. p. 154°. It is 
tion of shown, however, that m. p. determinations will not indicate the 
ind ,.@ Purity of bromural when isovalerylcarbamide is present as an 
159_§ impurity. CHEMICAL ABSTRACTS. 
latte’ «-Bromohexoylcarbamide and Homologous Straight Chain 
omide™’ Bromoacyl Derivatives of Carbamide. M. TirFENEAU and 
) Er. Arprety (Bull. Sci. Pharmacol., 1921, 28, 155—160; from 
romo-& Chem. Zentr., 1921, iii, 366).—In a study of the bromoacyl deriv- 
m.p—— atives of carbamide the following compounds were prepared : 
a-Bromohexoylcarbamide, CH,Me-[CH,],.°CHBr-CO-NH-CO-NHag, pre- 
mm.f— pared from bromohexoyl chloride and carbamide; it crystallises 
e, in fine needles, m. p. 134°; a-hydroxyhexoylcarbamide is formed 
on boiling with water. «-Bromoheptoylearbamide has m. p. 136°. 
‘opyl:§ «-Bromononoylcarbamide crystallises in silky needles, m. p. 176°. 
rreg-§ «-Bromolaurylcarbamide forms fibrous masses, m. p. 186°. 
als Straight-chain derivatives have a simple diuretic action without 
orre-f any hypnotic effect. The physiological effect of other derivatives 
54-f is to be attributed to branched chains rather than to the presence 


tity of halogen. G. W. R. 


‘l,| _. Bthyl- and Allyl-selenocarbamides and their Alkyl Haloids. 
y —: Hays Scumipr (Ber., 1921, 54, [B], 2067—2070).—Ethylseleno- 
; carbamide, NHEt-CSe-NH,, colourless needles, m. p. 125°, is pre- 
et pared by treating a solution of ethylcyanamide in anhydrous ether 
m.— with hydrogen selenide at the atmospheric temperature in the 
‘olf §=6absence of air and in subdued light. The substance rapidly 
-Pf becomes red owing to the separation of selenium when exposed to 
Its light, but can be preserved indefinitely in sealed vessels in the dark. 
The selenium atom is far more labile than is the sulphur atom in 
|| the corresponding thio-compound. The substance unites with 
pf allyl bromide in alcoholic solution at 60—70°, giving the additive 
product, NHEt-C(NH,):SeBr-C,H,, or NHEt-C(-NH)-Se-C,H,,HBr, 
lich om. p. 115°. Allylselenocarbamide forms colourless crystals, m. p. 
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about 93°, and has an intensely irritant effect on the skin; with 
ethyl iodide, it yields a colourless, additive compound, C,H,,N, Ise. 
m. p. 100°. HW. 


The Constitution of Hydrocyanic Acid. Kurr H. Mreyp 
and Herricu Hoprr (Ber., 1921, 54, [B], 1709—17 14).—Adopting 
a method similar to that used with ethyl acetoacetate (A., 1920, i, 
717), the authors have endeavoured to separate anhydrous hydro. 
cyanic acid into two different fractions, but without success, since 
the separate portions are found to have a constant refractive index 
(n¥° 1-2715). Hydrocyanic acid cannot therefore be a mixture of 
two isomerides with a finite velocity of transformation and, since 
the molecular refraction of the liquid is identical with that of the 
gaseous acid, it is very improbable that it can be a mixture with 
high velocity of interconversion. The possibility of the presence 
of a small amount of the iso-form, as exhibited by ethyl malonate 
and methanetricarboxylate (A., 1912, i, 941), is not, however, 
excluded. Attempts to deduce the constitution of the acid from 
physical data are recorded ; the substance has d}’" 0-7018 (-+-.0-0002), 
My 1-2675, n, 1-2661, ng 1-2713, n, 1-2752, ny—n, 0-0091, and com. 
parison of these values with those calculated for the nitrile and 
isonitrile forms indicates that free hydrocyanic acid is identical with 
formonitrile. Considerations of thermochemical data (cf. Lemoult, 
A., 1907, ii, 10) indicate that, at the atmospheric temperature, 
hydrocyanic acid is formonitrile containing minute amounts of 
carbylamine and that the proportion of the latter increases some. 
what with increasing temperature. H. W. 


Oxalic Acid Derivatives of ‘‘ Diacetonitrile.’’ Eric Benary 
and Max Scumipt (Ber., 1921, 54, [B], 2157—2168.)—Diacetonitrile 
is shown to behave towards ethoxaly! chloride and ethyl oxalate in 
the same manner as ethyl $-aminocrotonate (A., 1917, i, 252). 

N-Ethoxalyldiacetonitrile (cf. Fleischhauer, A., 1893, i, 396), 
m. p. 93°, is proved definitely to be a N-derivative by its conversion 
into diacetonitrile-N-oxalphenylhydrazide, 

NHPh:-NH-CO-CO-NH-CMe:CH-CN, 

yellow needles, m. p. 192° (decomp.), which is decomposed by 
boiling dilute sulphuric acid with formation of oxalamidephenyl- 
hydrazide, m. p. 235°. C-Hthoxalyldiacetonitrile, 

NH,°CMe:C(CN)-CO-CO, Et, 
long, colourless needles, m. p. 114—115°, is obtained by the inter- 
action of diacetonitrile, pyridine, and ethoxalyl chloride in absolute 
ethereal solution; the corresponding amide, colourless, pointed 
needles which carbonise above 195°, and anilide, lustrous, yellow 
leaflets, decomp. 203—207°, are described. The ester is slowly 
transformed by concentrated hydrochloric acid at the atmospheric 
temperature into diacetonitrile-C-oxaliminolactone, 

NH°CMe-CH-C(NH) >0 

| co—co7?, 
colourless, hexagonal pyramids, incipient decomp. 230°; the same 
substance is obtained when the ester is treated with the calculated 
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; With quantity of sodium hydroxide, barium hydroxide, or sodium 


carbonate solution, but a portion of it is also decomposed into 
oxalic acid and ammonia. It is converted by aniline in boiling 
dilute acetic acid solution into the corresponding anilino-derivative, 


NPh:CMe-CH-C(NH) ~ 
ee i ( Con 0: golden-yellow, lustrous leaflets, m. p. 
936°. Diacetonitrile-C-oxamide is slowly transformed by boiling 


water into ammonium diacetonitrile-C-oxalate, colourless four- 
sided prisms (+H,O), decomp. 180—220° (the corresponding 
silver and copper salts are described); diacetonitrile-C-oxalic acid, 
NH:CMe-CH(CN)-CO-CO,H, is isolated from the copper salt in the 
form of small, yellow crystals which are too hygroscopic to permit 
analysis or determination of the melting point. 

(-Ethoxalyldiacetonitrile and phenylhydrazine in 50% acetic 
acid solution give 4-cyano-1-phenyl-3-methylpyrazole-5-carboxylo- 

: CMe-C(CN)_ 

phenylhydrazide, N——NpPh>C’CO'NH-NHPh, colourless, 
rectangular leaflets, m. p. 207°, which is hydrolysed by sodium 
hydroxide solution to 4-carboxy-1-phenyl-3-methylpyrazole-5- 
carboxyphenylhydrazide, pointed needles, m. p. 253°, which is 
identical with the acid prepared previously (loc. cit.) by hydrolysis 
of the compound formed from ethyl 8-aminocrotonate and phenyl- 
hydrazine. The cyano-compound is oxidised by potassium per- 
manganate in acetone solution to 4-cyano-1-phenyl-3-methylpyrazole- 
5-carboxylic acid, colourless, four-sided prisms, m. p. 211—212° 
(decomp.), which passes when heated into 4-cyano-1-phenyl-3- 
methylpyrazole, prisms, m. p. 93—94°. The cyanocarboxylic acid 
is converted by sodium hydroxide solution into the previously 
described 1-phenyl-3-methylpyrazole-4 : 5-dicarboxylic acid. 

The diphenylhydrazone of 8-ketobutyronitrile-«-oxamide, 

NHPh-N:CMe-CH(CN):C(-(N-NHPh)-CO-NH,, 

prepared from C-ethoxalyldiacetonitrile and phenylhydrazine in 
boiling alcoholic solution, forms long, pointed needles, m. p. 232°. 
4-Cyano-1-phenyl-3-methylpyrazole-5-carboxyanilide, from diaceto- 
nitrile-O-oxanilide and phenylhydrazine in boiling alcoholic solution, 
crystallises in colourless needles, m. p. 167—168°. H. W. 


The Reducing Action of the Grignard Reagent and the 
Existence of Magnesium Hydrogen Haloid. Kurr Hess and 
Hermrich Ruermpoipt (Ber., 1921, 54, [B], 2043—2055).—A 
series of experiments is described which has for its object the 
preparation of magnesium hydrogen haloids, H-Mg-Hal. It is 
found that, under the conditions customary in the preparation of 
Grignard’s reagents, magnesium does not react with gaseous 
hydrogen chloride in the presence of ether or benzene. Liquid 
hydriodic acid does not attack magnesium whereas in the presence 
of dry ether a reaction occurs readily which, however, is due to the 
ready conversion of ether into ethyl iodide by hydrogen iodide. 
To avoid complications of this type, the “ individual ” Grignard 
compounds were used, when it was found that magnesium ethyl 


| iodide does not react with gaseous or liquid hydrogen iodide, alone 
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or in the presence of benzene, whereas it is decomposed completely 
by hydrogen chloride with the liberation of ethane. Attempts to 
demonstrate the unaltered nature of the magnesium ethyl iodide 
after treatment with hydrogen iodide by bringing it into reaction 
with benzaldehyde led to the rather surprising isolation of benzyl 
alcohol instead of the expected phenylethylcarbinol. A similar 
result was observed with untreated magnesium ethyl iodide in warn 
benzene and, but to a less extent, in warm ether, whereas phenyl. 
ethylearbinol was exclusively obtained in ethereal solution at the 
atmospheric temperature. 

Individual cases of reduction by Grignard’s reagent have been 
recorded previously, but have not received any general explanation, 
According to the authors, they can be represented most accurately 
by the co-ordination formule, RR'CO-Me<Cry oH? and the 


reactions then occur in accordance with the scheme: 


xX R OH in the cold R 


_ °Qe Mg Oo 
Mg<outR>C<cH,-cH, “amo R’OCO"" MB <CH..cH, 


R X CH R OH X 
warmed ° 


Since it is shown that the subsidiary reaction may be made into the 
main change by increasing the temperature, it is possible that a 
method is opened out for the reduction of substances containing the 
ketonic group and other reducible groups (for example, ethylenic 
linkings) which are not changed by reduction of the ketonic group. 
In any case, it is demonstrated that the avoidance of subsidiary 
reactions in the case of the aliphatic alkyl haloids (except the methyl 
compounds) can only be secured by the avoidance of elevated 
temperature, except under perfectly definite conditions. | H. W. 


The Benzene [Formula] Problem. V. The Benzene Ring 
in Substitution Products. A. von WernseEre (Ber., 1921, 54, 
[B], 2171—2175).—The introduction of a substituent into the 
benzene ring causes an alteration in the aromatic character the 
extent of which depends on the nature, number, and position of 
the substituents. It is shown by a series of examples that the 
abnormal deviations can be considered mathematically in the 
cases of the molecular refraction, absorption spectra, and energy 
content. Increase in volume (as indicated by molecular refraction) 
is accompanied by increase in the wave-length of the absorption 
band of maximal intensity and by a parallel decrease of the energy 
content. H. W. 


Nitrogen Dioxide. I. Nitration with Nitrogen Dioxide. 
Heryrich WIELAND [with C. REIsenEGGER] (Ber., 1921, 54, [B), 
1776—1784; cf. Wieland and Bliimich, this vol., i, 552).—The 
behaviour of nitrogen dioxide towards aromatic compounds has 
been investigated. 
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Poth Pure nitrogen dioxide does not react with cold aromatic hydro- 
PPts tol srbons; with benzene at 80°, the main products are 1:3: 5- 
| 10diide trinitrobenzene and picric acid, together with smaller amounts of 
“Yee uchanged benzene, nitrobenzene, carbon dioxide, oxalic acid, and 
bree sitrogenous substances which are soluble in water and belong to 
“i the fatty series. The production of the trinitro-derivatives in the 
oo presence of unchanged benzene indicates that the process is one of 
enyl primary addition to a hexanitro-derivative followed by elimination 
at thell if nitrous acid and not of step-wise nitration; this is confirmed 
>t further by the observation that nitrobenzene is indifferent towards 
ef nitrogen dioxide at 80°. 
ates [With A. Bernuetm and P. Béum.}—Phenol is readily nitrated 
ately when dissolved in a cold mixture of benzene and light petroleum 
d the and treated with a solution of nitrogen dioxide in the same solvents ; 
a mixture of o- and p-nitrophenols is obtained, the total weight of 
which is 125°% of that of the phenol used. Tarry by-products 
are not observed. o-Cresol yields o- and p-nitro-o-cresol, m-cresol 
‘H gives o- and p-nitro-m-cresol, whilst the p-compound yields o-nitro- 
% ff p-cresol and o-dinitro-p-cresol. m-4-Xylenol is converted into 
. the corresponding 5-nitro-compound. «-Naphthol gives a mixture 
HH of 2-nitro-«-naphthol and 2 : 4-dinitro-«-naphthol. Reaction does 
not occur with anisole. 
O the Acetanilide does not suffer nitration in the nucleus; the acetyl 
1at aff group is removed and benzenediazonium nitrate results. 
g the The action of nitrogen dioxide on diphenylamine depends greatly 
lenic § on the solvent used ; with ether, it is converted into diphenylnitroso- 
‘oup.f amine, whereas in the presence of benzene it gives p-nitrodiphenyl- 
liaryf nitrosoamine. In the former case the reaction is explained by the 
thyl ff observation that absolute ether reacts readily with nitrogen dioxide 
ated ff with the formation of ethyl nitrite, Et,O+N,0, —> EtO-NO+ 
V. EtO-NO,; in the latter instance, the primary action doubtless 
consists of nitration in the nucleus, the nitroso-group being intro- 
ting J duced subsequently by the liberated nitrous acid. 
54, The constitution of nitrogen trioxide and peroxide is discussed ; 
the} the conception of the latter as a mixed anhydride of nitrous and 
the nitric acids, O'N-O-NO,, is in harmony with its action towards 
. off alkali, but the similar conception of nitrogen trioxide as O:N-O-N:O 
the is not in keeping with its intense blue colour in accordance with 
the § Which it must be regarded as a nitroso-derivative, O:N-NO,. The 
rgyf} corresponding formula, O,N-NO,, is also very probable for the 
on) peroxide by reason of its reactions and dissociability; its decom- 
ion position by alkali is then analogous to that of other symmetrically- 
gy paired atoms or radicles, for example, cyanogen to cyanide and 
cyanate, chlorine to chloride and hypochlorite. H. 


le. Transformation or (and) Hydrolysis of the Toluene-p- 
3 sulphonyl Compounds of certain para-Substituted Anilines 
he and their N-Alkyl Derivatives. J. HaLBERKANN (Ber., 1921, 
54, [B], 1833—1849).—In a previous communication (this vol., i, 
661) it has been shown that p-toluenesulphonyl-p-anisidide is 
convertible by sulphuric acid into 2-amino-5-methoxyphenyl-p- 


i. 780 ABSTRACTS OF CHEMICAL PAPERS. 


tolylsulphone and thus forms an exception to Witt’s rk 
(A., 1913, i, 360; 1914, i, 228), according to which the sulphon. 
amides of primary bases only suffer hydrolysis, whilst those of 
second bases suffer transformation. A more extended study 
has confirmed the general validity of the rule in so far as 
the primary bases are concerned, and has shown that the 
behaviour of the p-anisidide is exceptional. In its present 
form, however, the statement of the rule is too general in the 
case of the sulphonamides of secondary bases; many of thes 
readily undergo hydrolysis with the production of pure secondary 
bases and all of them can be caused to do so by the use of 
suitably dilute sulphuric acid, thus giving the simplest method 
available at present for the preparation of pure secondary 
amines. 

Toluene-p-sulphonyl-p-toluidide is converted by sulphuric acid 
(d 1-84) at 130° into p-toluidine-o-sulphonic acid and by rapid 
treatment at 55° into small amounts of o-aminodi-pp’-tolylsulphone, 
m. p. 166°; with the acid (d 1-74) at 130°, p-toluidine 
(88%), together with traces of the sulphone and toluidinesulphonic 
acid, is produced, whilst the 70° acid causes quantitative hydro. 
lysis to  p-toluidine. N-p-7'oluenesulphonylmethyl-p-toluidide, 
C,H,Me-NMe’SO,°C,H,Me, large, colourless rods, m. p. 60° (from 
the preceding compound and methyl] sulphate in alkaline solution), 
is almost quantitatively converted by the action of sulphuric 
acid (d 1-84) at 100° into 6-methylamino-m-tolyl-p-tolylsulphone, 
C,H,Me-SO,°C,H,Me-NHMe, colourless, fluorescent, prismatic plates, 
m. p. 138° (corresponding acelyl derivative, colourless, prismatic 
needles, m. p. 149—150°); with sulphuric acid (d 1-74) at 120°, 
N-methyl-p-toluidine is mainly produced together with small 
amounts of the sulphone, whilst the acid (d 1-67) causes quanti- 
tative hydrolysis. N-p-Toluenesulphonylethyl-p-toluidide, coarse, 
colourless prisms, m. p. 51—52° (Witt, loc. cit., gives m. p. 71— 
72°), behaves similarly to the methyl compound. Toluene-p- 
sulphonyl-p-nitroanilide, yellow prisms, m. p. 191° (from the com- 
ponents in the presence of pyridine), is hydrolysed by sulphuric 
acid (d 1-84, 1-74, or 1-6). N-p-Toluenesulphonylmethyl-p-nitro- 
anilide, yellow prisms, m. p. 176° (Morgan and Micklethwait, 
T., 1912, 101, 146, give m. p. 182°), could not be isomerised to the 
sulphone, but is smoothly converted into N-methyl-p-nitroaniline. 
Similarly, isomerisation could not be induced in the cases of toluene- 
p-sulphonyl-p-aminoanilide or N-p-toluenesulphonylmethyl-p- 
aminoanilide, from which the corresponding bases are produced 
quantitatively. Toluene-p-sulphonyl-p-sulphonanilide, 

C,H,Me’SO,*NH-C,H,’SO,H, 
is obtained in the form of its pyridine salt, long, colourless, pris- 
matic needles (+1H,O), m. p. 177°; it is quantitatively hydrolysed 
to sulphanilic acid by sulphuric acid (d 1-84) at 95° or 
(d 1-74) at 110°. Sodium p-toluwenesulphonylmethylsulphanilate, 
C,H,Me’SO,-NMe’C,H,°SO,Na, colourless, slender needles (-+-2H,0), 
decomp. about 295°, is hydrolysed by sulphuric acid (d 1-84 or 1-74) 
to N-methyl-p-sulphanilic acid, colourless, lustrous plates, m. p. 
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pale yellow rods, m. p. 94—95°; 2:2’: 7 : 7’-tetrachloroisophthaly. 
idenedi-9 : 9’-fluorene, bright yellow needles, m. p. 253—254°. 
2 : 7-dichloro-9-p-aldehydobenzylidenefluorene, deep yellow needles, 
m. p. 204—205°; 2:2’: 7: 7’-tetrachloro-9 : 9’-diterephthalylidene. 
difluorene, egg-yellow needles which do not melt below 285°; 
2 : 7-dichloro-9-0-chlorobenzylidenefluorene, slender, pale orange. 
yellow needles, m. p. 159—160°; 2 : 7-dichloro-9-m-chlorobenzyl. 
idenefluorene, yellow needles, m. p. 134—135°; 2: 7-dichloro-9-p. 
chlorobenzylidenefluorene, matted, lemon-yellow needles, m. p. 204— 
205°; 2: 7-dichloro-9-2’ : 6’-dichlorobenzylidenefiuorene, canary yellow 
leaflets, m. p. 212—213°; 2: 7-dichloro-9-m-bromobenzylidene. 
fluorene, microscopic, yellow needles, m. p. 146—147° ; 2 : 7-dichloro. 
9-p-anisylidenefluorene, long, dark yellow needles, m. p. 126—127°; 
2 : 7-dichloro-9-piperonylidenefluorene, orange-yellow needles, m. p. 
165°; 2: 7-dichloro-9-0-nitrobenzylidenefluorene, microscopic, yellow 
needles, m. p. 173—174°; 2 : 7-dichloro-9-m-nitrobenzylidenefluorene, 
lemon-yellow needles, m. p. 180—181°; 2: 7-dichloro-9-p-nitro- 
benzylidenefluorene, yellow needles, m. p. 196—197°; 2 : 7-dichloro- 
9-cinnamylidenefluorene, dark orange needles, m. p. 191°; 2:7. 
dichloro-9-furfurylidenefluorene, greenish-yellow needles, m. p. 190— 
191°; ethyl 2 :7-dichloro-9-fluoreneglyoxylate, lustrous, yellow needles, 
m. p. 155—156° (benzoyl derivative, m. p. 156—157°). 

The following fulvanes of 2 : 7-dichlorofiuorene are prepared by 
reduction of the corresponding fulvene with aluminium amalgam 
in moist ethereal solution : 2 : 7-dichloro-9-benzylfluorene, colourless 
leaflets, m. p. 110—111°; 2: 7-dichloro-9-methylbenzylfluorene, 
colourless leaflets, m. p. 136—137°; 2 : 7-dichloro-9-p-isopropyl- 
benzylfluorene, colourless needles, m. p. 115°; 2: 7-dichloro-9-o- 
chlorobenzylfluorene, colourless leaflets, m. p. 116—117°; 2:7. 
dichloro-9-2’ : 6’-dichlorobenzylfluorene, long, colourless needles, m. p. 
129—130°; 2: 7-dichloro-9-p-anisylfluorene, colourless leaflets, m. p. 
137—138°. 

2-Nitro-9-p-chlorobenzylidenefluorene crystallises in dull yellow, 
_ microscopic needles, m. p. 246°. H. W. 


Nitration. Hrrvrich WIELAND and Franz Raun (Ber., 1921, 
54, [B], 1770—1775).—It has been shown previously (Wieland 
and Sakellarios, A., 1920, i, 280) that ethylene is converted by 
nitrating acid into a mixture of ethylene dinitrate and $-nitroethyl 
nitrate, and hence that the primary process of nitration is the 
same in the aliphatic as in the aromatic series. In this instance, 
however, simultaneous esterification which is guaranteed by the 
presence of sulphuric acid is, necessary for the protection of the 
product against further oxidation. In the present communication, 
a number of instances is recorded in which nitric acid is added 
directly at an aliphatic double bond; the most remarkable feature 
is the striking readiness with which such addition occurs. 

ax-Diphenylethylene is converted by absolute nitric acid in 
carbon tetrachloride solution at —10° into (-nitro-««-diphenyl- 
ethyl alcohol, OH-CPh,°CH,°NO,, colourless crystals, m. p. 106°, 
which is identical with the substance described by Anschiitz and 
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Romig (A., 1886, 1033) as ‘diphenylglycol mononitrite” (cf. 
N Jn also Anschiitz and Hilbert, following 
/ ) abstract). In a similar — 
"phenanthrene gives the ether (annexe 
Y —-——/" \W lasik ain, slender needles, 
H-NO,NO,°H m. p. 167° (cf. Schmidt, A., 1901, i, 
VY iit ‘ 76). The primary product of the 
L J action of nitric acid on §$-methyl- 
WF b A’-butylene could not be isolated, the 
reaction leading to the production of y-nitro-8-methyl-As-butylene, 
(Me,-CMe-NO,, an almost colourless liquid, b. p. 79—80°/17 mm., 
and nitroisoamyl nitrate, b. p. 135°/17 mm. 
[With F. Rempet.}—A solution of ««-diphenylethylene in light 
troleum is transformed by nitrogen peroxide into «(-dinitro- 
x1-diphenylethane, colourless needles, m. p. 68°, which is converted 
by sodium hydroxide solution into §-nitro-««-diphenylethylene, 
m. p. 87° (cf. Anschiitz and Romig, loc. cit.). The remarkable 
rapidity with which nitric acid is added at the double bond is 
illustrated by the observation that 6-nitro-««-diphenylethyl alcohol 
is the sole product of the action of nitrogen peroxide on ««-diphenyl- 
ethylene if extreme care in excluding the presence of every trace of 
moisture is not taken. H. W. 


Action of Nitric Acid on ««-Diphenylethane and ««-Diphenyl- 
ethylene. RicHarp Anscuiirz and Atrrep HiLBert (Ber., 1921, 
54, [B], 1854—1859).—-In connexion with the recent publication 
of Wieland and Sakellarios (A., 1920, i, 280; cf. Wieland and 
Rahn, preceding abstract), the authors have repeated the work of 
Anschiitz and Romig (A., 1886, 1033) on the nitration of ««-diphenyl- 
ethane and ax-diphenylethylene in glacial acetic acid solution. 
The products described previously as diphenylethylene glycol 
mononitrite, diphenylvinyl nitrite, and “ dinitrite’’ are shown to 
be 8-nitro-«a«-diphenylethyl alcohol, -nitro-««-diphenylethylene, 
and $8-dinitro-««-diphenylethylene respectively, the course of 
the change being indicated by the scheme: CPh,:CH, *™%% 
0H-CPh,°CH,"NO, — 2° _ CPh,:CH-NO,* 2X __ OH-CPh,-CH(NOy)o 
~%:0_ CPh,:C(NO,).._ The reduction of the latter to diphenyl- 
acetonitrile occurs in the following manner: CPh,:C(NO,), _”"_, 
CPh,:C(NH,) =a CPh,:C:.(NH —» CHPh,°CN. The same sub- 


2 —> 
stances are also produced from diphenylethane; this is due to 
oxidation of the latter to diphenylmethylcarbinol, -which is con- 
verted with loss of water into diphenylethylene. 

The authors give a facsimile of a private communication of 
Kekulé which shows that the latter, in 1877, considered the product 
of the action of nitric acid on ethylene to be nitroethyl nitrate. 


Reduction of Organic Halogen Compounds. IV. The 
Tetra-arylbutane Series and ««53-Tetraphenylbutatriene. K. 
Branp (Ber., 1921, 54, [B], 1987—2006; cf. A., 1913, i, 1169, 
1170)—Temporary inability to obtain the requisite supply of 
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electricity has led the author to continue his experiments with 
chemical reducing agents. 

688-Trichloro-««-diphenylethane is reduced by Devarda’s o& 
Arndt’s alloy in boiling alcoholic (95%) solution to 8yy-tetrachloro. 
aadd-tetraphenylbutane, CHPh,*CCl,°CCli,-CHPh,, colourless needles, 
m. p. 188—190°; acetaldehyde and tetraphenyldichlorobutene ar 
also produced, whilst much £§§-trichloro-««-diphenylethane re. 
mains unattacked. In general, the yields are not particularly good, 
and the method is less suitable than the electrochemical process, 
When treated similarly, 88$-tribromo-««-diphenylethane gives a 
mixture of B8yy-tetrabromo-aad5-tetraphenylbutane, colourless crystals, 
m. p. 196—197°, and probably of the stereoisomeric fy-dibromo. 
axdd-tetraphenyl-A®-buienes, colourless needles, m. p. about 130— 
131°. $Byy-Tetrachloro-««d3-tetraphenylbutane is reduced by zine 
dust in boiling glacial acetic acid solution to ®y-dichloro-««é8-tetra- 
phenyl-A#-butene, which is separable by fractional crystallisation 
from light petroleum and alcohol into the stereoisomeric forms, 
m. p. 106—108° and 137—138°, respectively; the fractions appear 
to be uniform under the microscope, but the melting points are 
not very definite. A similar elimination of two atoms of halogen 
occurs when the tetrachloro-compound is treated with zinc dust 
and alcohol or with hydrogen in the presence of palladianised 
calcium carbonate, or is reduced electrochemically at a lead cathode; 
in no case is the halogen replaced by hydrogen. ($yy-'Tetrabromo- 
aad53-tetraphenylbutane, on the other hand, loses the whole of its 
bromine when subjected to reduction, and is converted, for example, 
by zine dust in boiling glacial acetic acid solution, into ««d8-tetra- 
phenyl-A*-butinene, CHPh,*C:C-CHPh,, colourless needles, m. p. 
116°. 8y-Dichloro-««d5-tetraphenyl-A4*-butene is remarkably stable 
towards bromine, chlorine, potassium permanganate, and chromic 
acid in glacial acetic acid solution, with the latter of which it yields 
benzophenone in very small amount. It is transformed by boiling 
alcoholic potassium hydroxide solution into a«dd-tetraphenyl-A**- 
butatriene, CPhy:C:C:CPhg, long, yellow needles, m. p. 240°; the 
latter is oxidised quantitatively by chromic acid in glacial acetic 
acid solution to carbon dioxide and benzophenone, and is reduced 
by sodium and amy] alcohol to ««d3-tetraphenylbutane, m. p. 121° 
(cf. Valeur, A., 1903, i, 416), and by amyl alcohol and amalgamated 
zinc wool to aadd-tetraphenyl-A*y-butadiene, long, colourless 
needles, m. p. 202° (cf. Valeur, loc. cit.). It is converted by ex- 
posure to strong sunlight into the hydrocarbon, (CygH99)o, yellow 
crystals with green fluorescence, m. p. 280°, the investigation of 
which is not yet complete. Purdie and Arup (‘T., 1910, 97, 1538) 
have described a substance, colourless crystals, m. p. 157—158°, 
which they obtained by the distillation of 2 : 2 : 5 : 5-tetraphenyl- 
2 : 5-dihydrofuran with zinc dust and considered to be aaéd-tetra- 
phenyl-A-y-butatriene; this is not identical with the author's 
substance, and the reason for the difference has not been elucidated. 
A second hydrocarbon, orange-coloured platelets, m. p. 207—208°, to 


which the formula C,H CPh——S0H is ascribed provisionally, 
64 SC(:CPh,) 
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js isolated from the mother-liquors obtained in the preparation of 
tetraphenylbutatriene; it is oxidised by.chromic acid in boiling 
lacial acetic acid solution to carbon dioxide, benzophenone, and 
o-benzoylbenzoic acid. H. W. 


Reduction of Organic Halogen Compounds. VI. «x«édé- 
Tetra-aryl-A*-butinene. K. Branp (Ber., 1921, 54, [B], 2017— 
9021).—It has been shown previously (Brand, Zeitsch. Elektrochem., 
1910, 16, 669) that 688-trichloro-««-diphenylethane is reduced in 
boiling alcoholic solution at a lead cathode to a compound, C,H,Ph,, 
and later (Brand and Matsui, A., 1913, i, 1170), the similar p-tolyl 
and p-anisyl compounds have been prepared. At that time 
it was impossible to decide between the alternative formule, 
(HPh,*C?C-CHPh, and CHPh,*CH:C:CPh,, for the parent sub- 
stance, since it is indifferent towards bromine and, on oxidation, 
gives relatively greatly varying amounts of benzophenone and 
diphenylacetic acid. The preparation of these compounds by the 
reduction of Pfyy-tetrabromo-««d5-tetraphenylbutane and f8yy- 
tetrabromo-aa58-tetra-p-anisylbutane (preceding abstract and this 
vol., i, 787) leaves no doubt that they have the structure 

CHAr,°C:?C-CHAr,. 
The unusual course of the oxidation of the phenyl derivative is 
explained by the observation that it yields ««53-tetraphenyl-Av- 
butatriene when treated with calcium permanganate in well-cooled, 
aqueous pyridine solution: CHPh,*C:C-CHPh,+O0+H,0 —> 
CHPh,-C(OH):C(OH)-CHPh, —> CPh,.C:C:CPh,. 

The author’s previous assumption that the reduction of trichloro- 
diphenylethane to the butinene hydrocarbon occurs through the 
successive stages, P@yy-tetrachloro-««55-tetraphenylbutane, and 
§y-dichloro-««53-tetraphenyl-A*-butene, is rendered untenable by 
the observation that the latter substance is highly resistant to 
electrolytic reduction at a lead cathode. It now appears more 
probable that the primary action consists in the complete removal 
of chlorine from the ethane derivative, with formation of the 
radicles, CHPh,*C?, which then unite in pairs with production of 
the butinene compound. H. W. 


Keto-anils. I. Preparation of Aliphatic Keto-anils and 
Fission of Keto-anil Alkyliodides by Alkali. E. KNozvENAGEL 
[with Orro JAGER] (Ber., 1921, 54, [B], 1722—1730).—A number 
of keto-anils have been prepared by the action of aromatic amines 
on aliphatic ketones in the presence of iodine. They are hydrolysed 
by acid with greater or less readiness, but are extremely stable 
towards alkali hydroxides. They combine readily with alkyl 
iodides, but the products formed are not the normal salts of 
quaternary ammonium bases, since, although they are stable 
towards hot acids, they are attacked readily by cold dilute alkalis, 
with the formation of substances which, according to analysis, are 
keto-anils into which the alkyl group has been introduced; pending 
the full elucidation of their constitution, it is proposed to term them 
“alkylketo-anils.” Certain of the primary products of the action 
of alkyl iodides on keto-anils exhibit a gradual change in melting 
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point when preserved; this is explained by the hypothesis of 

isomerisation according to the scheme: CMe,:NMeI-C,H,Me > 
HI 

CH, :CMe—NMe- ‘C,H,Me or sain N C,H,Me. The same con. 


Va 
pound is obtained from either leomeride by the action of cold 
dilute alkali. The alkylketo-anils can also combine with alkyl 
iodide, giving normal quaternary ammonium iodides which are 
stable towards alkali and are transformed by silver oxide into the 
corresponding hydroxides; the latter lose alcohol when distilled 
and regenerate the alkylketo-anil. 

The following individual substances are described: Acetoneanil 
(from the components and iodine under pressure at 180° or by 
protracted heating under a reflux condenser), a pale yellow liquid, 
b. p. 132°/13 mm., m. p. 23-5° [hydrochloride, m. p. 182—184°: 
methiodide, colourless crystals, m. p. 148°. Methylacetoneanil, a 
pale yellow liquid, b. p. 142°/13 mm., which yields a hydrochloride, 
m. p. 166—167°; a hydriodide, m. p. 139—141° and a methiodide, 
colourless crystals, m. p. 158° (decomp.)]. Acetone-p-tolil, a pale 
yellow liquid, b. p. 140°/11 mm., m. p. 36° [methiodide, m. p. 148° 
(decomp.), which rises when the substance is preserved during four 
weeks to 158°]. Methylacetone-p-tolil, a pale yellow liquid, b. p. 
155°/14 mm. (hydrochloride, m. p. 164—165°; hydriodide, m. p. 
80—82°; methiodide, colourless needles, m. p. 157-5—158-5°; 
benzyliodide, m. p. 198°). Acetone-p-tolil reacts with alkyl haloids 
with greatly varying velocity, yielding thus the ethiodide, colourless 
needles, m. p. 100—105°, n-propiodide, m. p. 116°, benzylchloride, 
m. p. 211—212°, and benzyliodide, m. p. 140—142°. Benzylacetone- 
p-tolil has m. p. 104—105°. Acetone-o-tolil, b. p. 138-5—139-5°/I4 
mm. (hydrochloride, m. p. 200—205° ; methiodide, colourless crystals, 
m. p. 151°). Acetone-m-tolil, b. p. 143-5—144-5°/12 mm., m. p. 
25°, (hydrochloride, m. p. 226—228°; methiodide, m. p. 159°). 
Acetone-o-anisidil, a glassy solid, b. p. 150—152 °/13 mm. [methiodide 
(crude), m. p. 105—115°}. Acetone- o-phenetidil, m. p. 63° [meth- 
iodide (crude), m. p. 120—130°]. Acetone-p-phenetidil, a pale 
yellow liquid which solidifies to a vitreous mass, b. p. 169°/13 mm. 
(methiodide, m. p. 179°). Methyl ethyl ketoanil, b. p. 152—153°/l4 
mm. (methiodide, m. p. 208—211°, which when treated with dilute 
alkali gives a liquid, b. p. 157—164°/14 mm.). H. W. 


Manufacture of Alkylamides of Aromatic Sulphonic Acids. 
BritTisH CELLULOSE AND CHEMICAL Mre. Co., Lrp., Watrter 
BavDER, and DonaLD ARCHER NIGHTINGALE (Brit. Pat. 167941)— 
Aromatic sulphonalkylamides are obtained by the action of 
aromatic sulphony] chlorides on alkylamine salts in presence of an 
alkali carbonate or other suitable acid neutralising ;agent, and a 
small quantity of water, preferably not exceeding 5% of the 
reaction mixture. For example, xylenesulphonmethylamide is 
obtained in almost theoretical yield by mixing together at 80—100° 
1400 parts of xylenesulphonyl! chloride, 470 parts of methylamine 
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hydrochloride, and 900 parts of sodium carbonate, the total moisture 
content not exceeding 5%. The product may conveniently be 


isolated by extraction with benzene followed by distillation in 
a vacuum. G. F. M. 


Reduction of Organic Halogen Compounds. V. Phenol 
Ethers of the Tetraphenylbutane Series. K. Branp and 
Franz KercuHer (Ber., 1921, 54, [B], 2007—2017).—The observa- 
tions recorded in the preceding paper (this vol. i, 783) have been 
extended to the corresponding pp’-dimethoxy- and pp’-diethoxy- 
derivatives. The behaviour of the former is exactly similar to that 
of the parent substances, whereas the latter pass mainly into 
pp’-diethoxystilbene. 

886-Trichloro-««-di-p-anisylethane is converted by Devarda’s or 
Arndt’s alloy in boiling alcoholic solution (the success of the method 
depends considerably on the water content of the alcohol) into 
38yy-tetrachloro-aad5-tetra-p-anisylbutane, 

CH(C,H,°OMe),°CCl,°CCl,-CH(C,H,°OMe),, 
m. p. 204°, and dichlorotetra-anisylbutene. Under similar con- 
ditions, 888-tribromo-a«-di-p-anisylethane, colourless needles, m. p. 
113° (from bromal hydrate, anisole, and concentrated sulphuric 
acid in the presence of glacial acetic acid), yields BByy-tetrabromo- 
xa8-tetra-p-anisylbutane, small, coarse needles, m. p. 203° (decomp.). 
98yy-Tetrachloro-««55-tetra-p-anisylbutane is reduced by zinc dust 
and boiling glacial acetic acid or, more slowly, by zinc dust and 
alcohol to the stereoisomeric (y-dichloro-««dé-tetra-p-anisyl-A%- 
hutenes, colourless needles, m. p. 129—130° and lustrous leaflets, 
m. p. 182°, respectively; the corresponding tetrabromo-derivative, 
on the other hand, is reduced to ««53-tetra-p-anisyl-A*-butinene, 
m. p. 110° (cf. Brand and Matsui, A., 1913, i, 1170). The stereoiso- 
meric dichloro-compounds, m. p. 129—130° and 182°, respectively, 
are reduced by sodium and ethyl or amyl aicohol to a«éé-tetra- 
p-anisyl-A«#y-butatriene, C(C,H,*OMe),-C:C°C(C,H,"OMe),, long yellow 
or orange needles, m. p. 242°, and a substance, C3,H,,0,, red 
needles, m. p. 173°, to which, by analogy with the corresponding 
compound derived from dichlorotetraphenylbutene (this vol. i, 783), 
the formula OMe-C,H,<C(CeHaOMe) cr is ascribed. The 
63 “C[°C(C,H,OMe)] 

tetra-anisylbutatriene is oxidised by chromic acid in warm glacial 
acetic acid solution to carbon dioxide and pp’-dimethoxybenzo- 
phenone, m. p. 144°; it is reduced by sodium in boiling amyl 
alcoholic solution to ««5é-tetra-p-anisylbutane, m. p. 116° (ef. 
Brand and Matsui, loc. cit.), and by hydrogen and palladised 
charcoal to tetra-p-anisylbutadiene (cf. Brand and Matsui, loc. cit.) 
or the butane compound. .««dé-Tetra-p-anisyl-A**y-butatriene is 
much more sensitive to light than the corresponding phenyl com- 
pound, and after comparatively short exposure becomes converted 
into a substance, (C3,H,,0,)., greenish-yellow, strongly fluorescent 
crystals, m. p. 280°, and a smaller amount of a product, colourless 
needles, m. p. 286°, which has not yet been investigated further. 

Reduction of’ 688-trichloro-««-di-p-phenetylethane by Devarda’s 
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or Arndt’s alloy gives a 2—3% yield of pp’-diethoxystilbene, m. p 
204—205°, together with small amounts of a substance, colourleg 
needles, m. p. 146°, which is possibly dichlorotetraphenetylbutene 
CygHyg4Clo. Under similar conditions, pp -diethoxystilbene jj 
obtained from 888-tribromo-aa-di-p-phenetylethane, colourless needles, 
m. p. 119°; a compound, colourless needles, m. p. 180°, which js 
obtained simultaneously, may possibly be dibromotetraphenety, 
butene. H. W. 


Semipinacolic and Semihydrobenzoinic Transpositions 
in the «-Phenyl-§-methylpropane-«$-diol Series. Action o 
Dilute Acids on the Glycol and its Oxide; Elimination o 
HI from the Corresponding Iodohydrin. M. TIrrenzEav ani 
A. Orfxnorr (Bull. Soc. chim., 1921, [iv], 29, 809—820).—: 
more detailed account of work already published (this vol., i, 243), 

W. G. 


Semipinacolic and Semihydrobenzoinic Transpositions in 
the Phenyldimethylglycol Series. Action of Concentrated 
Acids. (MILLE) Jeanne Livy (Bull. Soc. chim., 1921, [iv], 29, 
820—829).—a«-Phenyl-8-methylpropane-«f-diol undergoes the seni. 
hydrobenzoinic transpositions with dilute acids, giving «-phenyl- 
a-methylpropaldehyde (cf. this vol., i, 243), but if concentrated 
acids are used the semipinacolic transposition, resulting in the 
formation of 6-phenylbutanone, is produced. Thus dilute sulphuric 
acid and 50% oxalic acid produce the aldehyde, concentrated 
sulphuric acid gives the ketone, and phosphoric acid gives both the 
aldehyde and the ketone. Dimethylstyrene and its oxide behave 
in the same manner as the glycol in the presence of dilute and con- 
centrated acids respectively. W. G. 


The Phenylalanine Series. I. Synthesis of I-3 : 4-Dihydr- 
oxyphenylalanine. E. Waser and M. Lewanpowskx1 (Heli. 
Chim. Acta, 1921, 4, 657—666).—Contrary to the statements of 
Funk (T., 1912, 99, 1004), tyrosine may be nitrated without racemis- 
ation, and aminotyrosine may be diazotised. 1-3-Nitrotyrosin, 
C,H,,0;N,, m. p. 222—224 (decomp.), [«]j} +3-21° (hydrochloride, 
radiate, yellow needles, m. p. 237°, decomp.), from J-tyrosine by 
nitration (Johnson and Kohmann, A., 1915, i, 899), on reduction 
(Funk, loc. cit.) yields 1-3-aminotyrosine, needles, m. p. 287-5 
(decomp.), [«]i} —3-61° [hydrochloride, prisms, m. p. 175° (decomp.)}. 
The orientation of these compounds follows from the conversion in 
excellent yield of the amino-derivative into 1-3 : 4-dihydroxyalanine, 
identical in all respects with the natural product, by adding the 
diazotised solution to boiling copper sulphate solution. 1-3: 4- 
Dihydroxyphenylalanine hydrochloride forms rosettes of prismatic 
crystals, m. p. 209°, decomp. 220°. J. K. 


Optically Active Bromohydroxy--phenylpropionic Acids. 
E. Berner and C. N. Riper (Ber., 1921, 54, [B), 1945—1960; 
ef. A., 1917, i, 562).—The theoretically possible phenylbromo- 


» M. p. 
OUrlegy 
putene 
ene jy 
eedles, 
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hydroxypropionic acids have been prepared and their relative 


configurations provisionally deduced. The following isomerides are 
possible. 
Ph Ph Ph Ph 
_ BOB Be _ HA“Br Bre 
ae H-C-OH — HO-C-H 
a. O,H CO,H 6. a. COH CO.H 6. 
(I.) (IL) 
Ph Ph Ph Ph 
| I 
H-(-OH HOH HOH HO-U-H 
BeCH = H-O-Br ~ HP Be BrC-H 
a CO,H OH b. a. COH 0H 6. 
(III.) (IV.) 


Phenylglyceric acid, m. p. 141°, is converted by aqueous hydro- 
bromic acid solution, saturated at 0°, into r-8-bromo-a-hydroxy- 
3-phenylpropionic acid, monoclinic-prismatic or monoclinic-domatic 
crystals, a : 6 : c=1-822 : 1: 0-999, B=92° 42’, d 1-676, m. p. 165°. 
Similarly, d-phenylglyceric acid, m. p. 164°, yields d-8-bromo-«-hydr- 
oxy-8-phenylpropionic acid (Ia) whilst the l-acid (Ib) is similarly 
prepared from the corresponding glyceric acid; the optically active 
acids, m. p. 143°, d 1-700, form monoclinic sphenoidal crystals, 
a:b :c=1-9862 : 1: 0-8564. The /-acid has [«]?} —122-7°, [a]? —95-3°, 
(af? —161-8° in 97-5 vol.% ethyl alcoholic solution (p=3-036) and 
(af? —114-92° (p=1-05); the specific rotation diminishes with 
increasing temperature. The d-acid has [a]f +122-9° in ethyl 
alcohol (p=2-48) and [«]i? +116-0° in acetone. One hundred 
grams of chloroform dissolve 0-30, 1-00, and 1-00 gram of the 
r-, d-, and l-acids respectively at 20°. A 3% solution of the r-, d-, 
and l-acids in ethyl alcohol (99-80 vol. per cent.) has d3} 0-8047, 
08046, and 0-8047 respectively. Reduction of the bromo-acids 
by means of sodium amalgam in acidified alcoholic solution gives 
the «-hydroxy-8-phenylpropionic acids ; a change in the direction of 

Ph rotation does not occur in the cases of the optically active 
acids. The configuration Ia is assigned to the d-acid on 

H-C-OH account of its relationship to d-phenylglyceric acid, 
HO-C-H to which the annexed formula is assigned arbitrarily, 

CO.H the assumption being made that configurational change 
. does not occur during the replacement of hydroxyl 
by bromine. 

r-Phenylglyceric acid, m. p. 122°, is converted by hydrobromic 
acid solution into r-$-bromo-«-hydroxy-8-phenylpropionic acid, 
m. p. 157°, d 1-674, monoclinic-prismatic or monoclinic-domatic 
crystals, a:b: c=1-814:1:0-976, B=93° 21’. Similar treatment 
of the active phenylglyceric acids yields the optically active 8-bromo- 
a-hydroxy-B-phenylpropionic acids, reaction being accompanied by 
change in the direction of rotation. The latter form monoclinic, 
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sphenoidal crystals, a: 6 : c=1-9840: 1 : 0-8543, 8B=94° 5’, m. p, 
138°; the J-acid has [«]f} —121-7°, [a]? —94-2°, [a2 —160-1° ip 
ethyl alcohol (97-5 vol. %) and [«]}? —113-4° in acetone. The 
d-acid has [a] +122-3° (p=2-888) and +117-6° (p=1-444) in 
alcohol; the specific rotation diminishes with increasing tem. 
perature. One hundred grams of chloroform dissolve 0-20, 2-60, 
and 2-60 grams of the r-, d-, and l-acids respectively at 20°. The 
configuration IId is assigned to the d-acid, since, on reduction with 
sodium amalgam, it yields the same d-«-hydroxy-{-phenylpropionic 
acid as is obtained from the acid Ia. 
r-«-Bromo-8-hydroxy-$-phenylpropionic acid is prepared by 
boiling dibromocinnamic acid with water or by the addition of 
hypobromite to cinnamic acid. Under suitable condition, it can 
be isolated in two dimorphous forms, the «-modification, m. D. 
125°, d 1-697, consisting of monoclinic crystals, a@:b:c= 
1-0099 : 1 : 1-1875, 8B=126° 45’, whereas the 8-modification forms 
rhombic crystals, d 1-691, a : b : c=0-7067 : 1 : 1-2963. The former 
modification is stable at the atmospheric temperature, whereas the 
latter is labile. The optically active acids are prepared by resolu- 
tion of the r-acid by cinchonine (cf. Barkow, Diss. Mannheim, 
1906) or by treatment of the active dibromosuccinic acids with 
water; contrary to the observations of Barkow (loc. cit.), the latter 
reaction occurs without change in the sign of rotation. The d-acid 
forms monoclinic-sphenoidal crystals, a: 6 : c=0-635 : 1 : 0-697, 
B=104° 38’, m. p. 119°, d 1-736; it has [a}? +15-6°, [a]j? +20-2°, 
[a}t +26-4°, [a}? +32-4° (p=3-01), and [a]}? +19-5° (p=1-53) in 
ethyl alcohol (99-75 vol. %); the specific rotation increases with 
rise in temperature. The values, m. p. 116°, [«]}? —18-2°, in 
absolute alcohol were found for the /-acid. One hundred grams 
of chloroform dissolve 0-30, 0-66, and 0-37 gram of the r(q)-, 
r(8)-, and d-acids respectively at 20°. A 3° solution of the r-acid 
in alcohol has d}0-8047. Reduction of the «-bromo-8-hydroxy- 
8-phenylpropionic acids by sodium amalgam leads to the formation 
of the §-hydroxy-8-phenylpropionic acids, and is not accompanied 
by change in the direction of rotation in the cases of the optically 
active acids. Treatment of the r-acid, m. p. 125°, with hydro- 
bromic acid gives dibromocinnamic acid, m. p. 195°, whereas the 
d-acid yields d-dibromocinnamic acid, m. p. 182°, [a]j} +45-8°, 
thus pointing to the configuration IIIa for the d-acid. 
r-a-Bromo-8-hydroxy-8-phenylpropionic acid, m. p. 69° (formula 
group IV), cannot be prepared by the treatment of allocinnamic 
acid dibromide with boiling water (which gives the stable acid, 
III, m. p. 125°), but results from the addition of hypobromite to 
potassium allocinnamate solution; it forms rhombic, probably 
bipyramidal, crystals, a:b : c=0-6602 : 1: 1-2694, d 1-724. The 
active components are produced by the resolution of the r-acid by 
means of strychnine in methylal solution and form monoclinic- 
sphenoidal crystals, a : b : c=1-1055 : 1 : 0-8749, 8B=113° 2’, m. p. 
97°; the l-acid has [a]? —8-25°, [a]? —9-39°, [a]? —10-44° in 
ethyl alcohol (99-80 vol. °/,) for p=2-30 and [«}} —13-06° (p—0-86). 
The values, m. p. 93—94°, [a] +7-81°, in alcohol (p=2-31) are 
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recorded for the d-acid. One hundred grams of chloroform dissolve 
‘8-51 and 1-77 grams of the r- and d-acids respectively at 20°. A 
3%, solution of the r-acid in alcohol has d3}0-8045. Reduction of 
the acids by sodium amalgam gives the $-hydroxy-$-phenylpro- 
pionic acids, the action being accompanied by a change in the 
direction of rotation in the cases of the optically active acids. Treat- 
ment of the r-acid, m. p. 69°, with hydrobromic acid gives cinnamic 
acid dibromide, m. p. 195°, in place of the expected allo-dibromide 
under similar conditions, the /-acid, m. p. 97°, yields a dextrorotatory 
mixture of cinnamic acid dibromides. 

The methyl esters of the r-phenylglyceric acids, m. p. 141° and 
122°, are converted by phosphorus pentabromide at a temperature 
not exceeding 80° into methyl dibromocinnamate, m. p. 117°. The 
dextrorotatory component of phenylglyceric acid, m. p. 141°, when 
esterified with diazomethane and treated with phosphorus penta- 
bromide, yields methyl dibromocinnamate, m. p. 114°, [«], +-22-9°; 
change of sign of rotation is not observed when the optically active 
dibromocinnamic acids are esterified with diazomethane. H. W. 


The Fluorene Series. VI. A. Sieeuirz and H. Jassoy (Ber., 
1921, 54, [B], 2133—2138).—Ethyl fluorene-9-glycollate, 


H ' 
Oo y{2>CH-CH(OH)-CO,Et, 


colourless rods, m. p. 81—82°, is obtained by the reduction of 
asolution of ethyl fluorene-9-glyoxylate in moist ether with alumin- 
ium amalgam and is transformed by boiling sodium ethoxide solu- 
tin into dibenzofulvene-w-carboxylic acid, i 4>C:CH-CO,H, 
yellow needles, m. p. 227—228° (decomp.), methyl ester, lustrous 
yellow needles, m. p. 112—113°, ethyl ester, which is more conveni- 
ently prepared from fluorenone, ethyl bromoacetate, and zine in 
boiling benzene solution, b. p. 248°/13 mm., m. p. 77°. The 
unsaturated ester is reduced quantitatively to ethyl fluorene-9- 
acetate which, when treated with hydrazine hydrate in boiling 
alcoholic solution, gives the corresponding hydrazide, colourless 
needles, m. p. 188° (benzylidene derivative, colourless, slender 
needles, m. p. 192°). The latter is converted in the usual manner 
into the azide, decomp. 67—68°, and urethane, long, colourless 
needles, m. p. 112—113°. Conversion of the urethane into 9-amino- 
methylfluorene could not be effected with concentrated hydro- 
chloric acid, sulphuric acid (50%), or concentrated ammonia; by 
distillation with lime, however, a reddish-yellow, unstable liquid, 
presumably the crude amine, was isolated, which rapidly loses 
ammonia when preserved in contact with air or treated with 
solvents, and yields a solid substance, (? ) dibenzofulvene. 

The following compounds are obtained by the reduction of the 
corresponding fulvenes with aluminium amalgam: 9-o0-methyl- 
benzylfluorene, colourless cubes, m. p. 71—72°; 9-p-methylbenzyl- 
fluorene, colourless crystals, m. p. 136—137°; 9: 9’-m-zxylylene- 
difluorene, needles, m. p. 119—120°; 9: 9'-p-xylylenedifluorene, 
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colourless rods, m. p. 239—240°; 9-o-chlorobenzylfluorene, colourless 
leaflets, m. p. 67—68°; 9-m-chlorobenzylfluorene, colourless needles, 
m. p. 122—123°; 9-p-chlorobenzylfluorene, long, colourless spikes, 
m. p. 150—151°; 9-m-bromobenzylfluorene, colourless leaflets, m. p, 
— 9-m-iodobenzylfluorene, feathery leaflets, m. p. 134~ 
9-a-Naphthylmethylfluorene, colourless rods, m. p. 133—134°, 
and 9-8-naphthylmethylfluorene, m. p. 164°, are prepared from ethy| 
fluoreneglyoxylate and naphthylmethyl bromide. H. W. 


The Fluorene Series. IV. Synthesis of isoDiphenic Acid, 
A. Smeeuirz and J. ScuarzKss (Ber., 1921, 54, [B], 2070—2071).— 
It has been shown recently by Mayer and Freitag (this vol., i, 248) 
that Fittig’s isodiphenic acid is diphenyl-2 : 3’-dicarboxylic acid. 
Its constitution is further confirmed by its production from fluoren. 
one-3-carboxylic acid. 

3-Methylfluorenone, m. p. 68°, is prepared from toluene, toluene. 
p-sulphony] chloride, and anthranilic acid, and is oxidised by boiling 
potassium permanganate solution to fluorenone-3-carboxylic acid, 
yellow, crystalline aggregates, m. p. 285—286°; the latter is trans. 
formed by molten potassium hydroxide into isodiphenic acid, 
m. p. 213—214° after softening at 195°. H. W. 


Colophenic Acid. W. Faurion (Ber., 1921, 54, [B], 1944)— 
In his recent publication (this vol., i, 512), Aschan appears to have 
overlooked the author’s work on the autoxidation of colophony 
(A., 1907, i, 329). Aschan’s colophenic acid is apparently identical 
with oxyabietic acid. H. W. 


The Mechanism of the Action of Fused Alkalis. II. The 
Action of Fused Potassium Hydroxide on Phenylglyceric 
Acid. (The late) Henry Ronpet Lz Svrvr and Cyrim Curistiay 
Woon (T., 1921, 119, 1697—1700). 


y-Tetrahydroanemonic Acid. Arsusni Fusrra (J. Pharm. 
Soc. Japan, 1921, 679—691).—By warming v-tetrahydroanemonic 
acid (cf. ibid., 1919, 739) with hydrogen iodide or by boiling tetra- 
hydroanemonin with hydrogen iodide (d 1-7), y-tetrahydroanemonic 
acid hydriodide, C,)H,;0;I, white prisms, m. p. 124°, is obtained; 
it is unstable and changes into y-tetrahydroanemonic acid when 


warmed with dilute alkali or boiled with water. On reduction | 


with zine and hydrochloric acid, the hydriodide produced an iodine- 
free acid, ‘‘ acetoneaceticvaleric’”’ [% y-keto-octane-«-dicarboxylic] 
acid, C,9H,,0;, white needles, m. p. 90° (semicarbazone, white 
prisms, m. p. 148°). From the semicarbazone, sebacic acid was 
isolated by Wolff’s method of reduction (Annalen, 1866, 139, 86). 
When heated with methyl alcohol and concentrated sulphuric acid, 
y-tetrahydroanemonin yields methyl--tetrahydroanemonate, a colour- 
less oil, b. p. 184—185°/13 mm., produced also from y-tetrahydro- 
anemonic acid by the same treatment; the ester yields y-tetra- 
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hydroanemonic acid on hydrolysis with cold alkali. y-Tetra- 
hydroanemonic acid has probably one of the two formule 


O—60 
CH,-C:CH-CH,-CO,H CH,-C-CH,: CH, 
=... or SO 
(H,-CH-CH,-CH,-CO,H CH,-CH-CH,-CH,-CO,H. 


K. K. 
Constitution of the Peppermint Ketone of Eucalyptus Oils. 
L. Givaupan & Co. (Perf. Essent. Oil Rec., 1921, 12, 80—81; 
ef. Smith and Penfold, J. Roy. Soc. New South Wales, 1920, 54, 


' }40).—Since by oxidation piperitone yields 2-hydroxy-A1-menthen- 
3.one, it must have the constitution oMe<CH'CO~S, cH-CHMe,. 
CH,°CH, 


CHEMICAL ABSTRACTS. 
Reactivity of Doubly-conjugated Unsaturated Ketones. I. 


_|4Dimethylamino-2-hydroxydistyryl Ketone. Ismpor Morris | 
| HemBron and JOHANNES SyBRANDT Bouck (T., 1921, 119, 1500— 


1515). 
Reactivity of Doubly-conjugated Unsaturated Ketones. 
Il. The Action of Hydroxylamine, Semicarbazide, and 
Phenylhydrazine on 4’-Dimethylamino-2-hydroxydistyryl 
Ketone and its Methyl Ether. Istpor Morris HEImBrRon and 
JOHANNES SYBRANDT Buck (T., 1921, 119, 1515—1520). 


Hydroxycarbonyl Compounds. VI. Phloroglucinol and 

orcinol Ketones. P. Karrer and §S. Rosrenretp (Helv. 
Chim. Acta, 1921, 4, 707—717; cf. this vol., i, 341).—An extension 
of previous work (A., 1919, i, 592). Phloroisobutyrophenone, m. p. 
138—140°, forms a dihydrate, C,H,(OH),-CO-CHMe,,2H,O, m. p. 
68°, and gives a brownish-red colour with ferric chloride. Phloro- 
isovalerophenone, CgH,(OH),-CO-CH,*CHMe,, m. p. 178°, mono- 
ydrate, m. p. 95°, colours ferric chloride brownish-red. ’ Phloro- 
isohexophenone, C,.H,(OH),°CO-[CH],,CHMe,, m. p. 122°, 
monohydrate, m. p. 104°, colours ferric chloride brownish-red. 
Phloroenanthophenone, C,H,(OH),*CO-[CH,],;CH,Me, m. p. 107°, 
monohydrate, m. p. 98—100°. Phloro-octophenone, m. p. 124°, 
oohydrate, C,H,(OH),*CO-[CH,],-CH,Me,H,O, m. p. 106°. Phloro- 
searophenone, C,H,(OH),°CO-(CH,},,°CH,Me, m. p. 126—127°, 
dlours ferric chloride brownish-red. §Resobutyrophenone, 
sH,(OH),*COPr, m. p. 70°; hemihydrate, m. p. 51—52°. Reso- 
isohevophenone, CgH,(OH),*CO-[CH,],,CHMe,, m. p. 83—84°, 
djlours ferric chloride brownish-red. §Resoenanthophenone, 
sH,(OH),*CO-[CH,],-CH,Me, m. p. 49°, hemihydrate, m. p. 43°, 
reacts similarly with ferric chloride. Reso-octophenone, 
sH,(OH),*CO-[CH,],-CH,Me, m. p. 59°, hemihydrate, m. p. 58°. 
ethylphloroisohexophenone, C,HMe(OH),°CO-[CH,],°*CHMe,, m. p. 
56°. Methylphloroenanthophenone, C,HMe(OH),-CO-[CH, ],-CH,Me, 
m. p. 143—144°, forms a monohydrate. Methylphloro-octophenone, 
sHMe(OH),*CO-[CH,];*CH,Me, m. p. 135°, forms a monohydrate. 
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A comparative study of these compounds as remedies against the 
tape-worm showed that the resorcinol may replace the phlom. 
glucinol residue, and that other acid residues are equally as effective 
as the butyryl and isobutyryl groups, the isohexoyl residue beings 
the most valuable. J. K. 


Action of o-Aminothiophenol on Orthoquinones. II 
Knot Sraurross (Helv. Chim. Acta, 1921, 4, 644—657).—Besides 
the two products of the condensation of o-aminothiophenol and 
4-amino-$-naphthaquinone in presence of acetic acid already 
described (this vol., i, 457), a third is obtained as a sparingly soluble 
potassium salt by extraction of the precipitate resulting from the 
dilution of the acetic acid solution, with boiling 3°% potassium 

OH hydroxide solution. The new compound 
Anas forms brown needles, and is shown to 
— —=N be the disulphide (annexed formula) 
{é »-*~ ¢* S, corresponding with  0-thiolphenyl-4. 
—/ yt - hydroxy-B-naphthaquinone-2-imide. This 
\Z /s formula is confirmed by syntheses of the 
compound from o-aminothiophenol and 4-hydroxy-$-naphtha. 
quinone and from 2 : 2’-diaminodipheny] disulphide and 2-amino-z. 
naphthaquinone. It cannot be obtained from $-naphthaquinone-+ 
sulphonic acid (cf. Béniger, A., 1894, i; 199) or from 4-amino-}- 
naphthaquinone. It is therefore formed in the above condensation 
by a preliminary reaction corresponding with the formation of 
o-hydroxyanilino-«-naphthaquinone (Kehrmann, A., 1895, i, 245) 
from o-aminophenol and 4-hydroxy-$-naphthaquinone, followed by 
replacement of an amino- by a hydroxyl-group (D.R.P. 97675) 
and oxidation of the thiophenolic group at the expense of the 
aminoquinone. The formula also explains the salt-formation, and 
the fact that the compound does not condense with o-aminophenol 
or o-phenylenediamine. J. K. 


o-Dimethylanthraquinones and their Derivatives. ARTHUR 
FAarRBOURNE (T., 1921, 119, 1573—1582). 


2-Aldehydoanthraquinone. WERNER Jacos (Helv. Chim. 
Acta, 1921, 4, 782—788).—Condensation products of 2-alde- 
hydoanthraquinone (p-nitrophenylhydrazone, C,,H,,;0,Nz3, leaflets, F' 
m. p. 305—306°) with compounds containing a reactive methylene 
group have been prepared as follows : with acetophenone, C,,H,,40;, 
needles, m. p. 241—242° ; with 1-hydroxy-2-methyl] ketone, C,,H,,0, 
reddish-yellow needles, m. p. 296—297° (methyl ether, CygH,.0, 
yellow leaflets, m. p. 214—215°) ; with 1-hydroxy-4-naphthy! methyl 
ketone, C,,H,,0,, yellow needles, m. p. 226—227° (methyl ether, 
C.,H,,0,, yellow needles, m. p. 228—229°); with coumaranone, 
C,3H,.0,, yellow needles, m. p. 309—310°; with 6-methoxycoumar- 
anone, C,,H,,0,, yellow needles, m. p. 280—282°; with «-naphtha- 
coumaranone, C,,H,,0,, yellow needles, m. p. 223—225°; with 
5-bromoindanone, C,,H,,0,Br, yellowish-green leaflets, m. p. 299— 
300°; with indandione, C,,H,,0,, greenish-yellow needles, m. Pp. 
300—301°. J. K. 
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“ tert.-Pinene Hydrochloride. The Pinacolin Trans- 
yformation. Osstan Ascuan (Ofvers. Finska Vet.-Soc., 1914, 
57, [A], No. 1, 35 pp.; from Chem. Zentr., 1921, iii, 629—631).— 
he action of dry hydrogen chloride on pinene (I) at low tem- 
peratures does not give ordinary pinene hydrochloride (bornyl 
hloride) (II), but an isomeric liquid compound, tert.-pinene hydro- 
‘Bclloride (III). This compound differs from bornyl chloride in 
hat it contains the bicyclic tetrocean system of pinene and 
ecomposes partly on treatment with aniline, giving hydrogen 
hlorides and a pinene which is optically active in the same sense 
asthe original material. The elimination of hydrogen chloride takes 
place with development of heat, tert.-pinene hydrochloride being 
stable only below —10°. In the absence of cooling, the temperature 
0 rises to 60——80° with transformation into solid bornyl chloride (II). 


| H, H H, H, H, H, 


| ——* Cl a Cl 
1 Ae Lun tite Fe vay, 
Hi Caley Me H Conte Me ic >A ™ ie — y, Nae 
-— HH H, HCl H, H H, H 

(I.) (II.) (IIT.) (IV.) 


- flt is supposed that in the formation of bornyl chloride from pinene 
\fand hydrochloric acid (pinacolin transformation) the unstable 
compound (III) occurs as an intermediate product. 

Nopinene forms with hydrogen chloride the same tertiary pinene 
hydrochloride (III) as is given by ordinary pinene with aniline. The 
change from nopinene to ordinary pinene by way of the compound 
Ill takes place more directly and simply than the change by way 
fof nopinic acid —> nopinone —> nopinolacetic acid (Wallach, A., 
1909, i, 706). No verifiable amount of nopinene is formed in the 
decomposition above mentioned. The compound, C,)H,,Cl, 
obtained by Wallach by the action of phosphorus pentachloride 
on methyl nopinol is probably a stereoisomeride of the compound 
Ill and may have the constitution represented by formula IV. 
(The thick lines are supposed to be above and the dotted lines 
below the plane of the paper in formule III and IV). The rate 
of transformation of tertiary pinene hydrochloride is greater than 
its rate of formation from pinene and hydrogen chloride above 0°, 
and even at low temperatures it cannot be obtained free from 
bornyl chloride. It has a suffocating odour and attacks the 
mucous membrane strongly. The saturation of the original hydro- 
carbon with dry hydrogen chloride was carried out at —15° with 
the addition of 4 to 10°% of ether. On adding to the hydrochloride 
an equal volume of aniline and leaving it at the ordinary tem- 
perature, the transformation sets in quickly and the temperature 
of the mixture rises above 80°. When the temperature falls again 
the mixture is heated for about four hours on a water-bath. Glacial 
acetic acid is added to fix the excess of aniline and volatile products 
are removed by steam distillation. The principal product is 
bornyl chloride. The mixture of hydrocarbons resulting from its 
decomposition consists essentially of ordinary pinene, but contains 


gg2 


SS SS 
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some dipentane and limonene. 
162° and 167° appears to contain an unknown bicyclic terpene, 
Using pinene from different sources with varying optical rotations 


different results were obtained both for the yield of borny] chloride 


and of regenerated pinene. G. W. RB. 


Conversion of Pinene Compounds into a Mixture of iso. 
BornylEsterand Camphene. L.G. Wesson (U.S. Pat. 1372382), 
—Pinene hydrochloride is mixed with glacial acetic acid in the pro. 
portions of 100 to 300 parts, a small quantity of rather coarse zin 
powder (preferably about 2 parts) is added after the mixture has 
been heated to vigorous boiling under a reflux condenser, and the 
boiling is continued for about eighteen hours. The zine slowly 
dissolves and a large proportion of the hydrogen chloride is evoived 
and recovered. After about eighteen hours, the mixture usually 
contains about 83—85 parts of zsobornyl acetate, 10 parts of cam. 
phene, 5 parts of camphene hydrochloride, and 10 parts or less of 
unconverted pinene hydrochloride. A mixture of tsoborny] acetate, 
camphene, and camphene hydrochloride is separated by fractional 
distillation in a vacuum and this mixture may be employed for the 
production of synthetic camphor. The use of such a small amount 
of zinc and the avoidance of unduly high temperatures or mor 
prolonged heating obviate the formation of any considerable 
quantity of resinous substances. Instead of acetic acid, formic, 
propionic, stearic, benzoic, or salicylic acid or other acid may be 
used and instead of pinene hydrochloride the hydrobromide cr 
hydrofluoride is suitable for carrying out similar reactions. 

CHEMICAL ABSTRACTS. 


Pinene. IV. Synthesis of Pinocamphone and «-Pinene 
from Monocyclic Compounds. L. Ruzicka and H. TREBLE 
(Helv. Chim. Acta, 1921, 4, 666—678; cf. this vol., i, 573).—By 
condensation of ethyl r-pinate with ethyl chloroacetate in presence 
of sodium ethoxide (Darzens, A.,1905, i, 116) or, much less effectively, 
of sodamide (Claisen, A., 1905, i, 286), the glycidic ester, C,,H,,0;, 
b. p. 140—150°/0-3 mm., is obtained. The corresponding acid, 
CO,H-CH,-CH< Gy 2 >CH-CMe<ff POOH, m. p. 128° (decomp), 

2 
is converted at 230° in a vacuum into the semialdehyde of homopino- 
camphoric acid, CO,H-CHyCH< Gy ?> CH-CHMe-CHO, b. p. 
130—140°/0-3 mm. [semicarbazone, C,.H,,0,N3, m. p. 193—195° 
(decomp.)], from which homopinocamphoric acid, 


CO,H-CH,-CH< CH? >CH-CHMe-CO,H, 
2 


is obtained, and converted through its silver salt into its diethyl 
ester, C,;H.,0,, b. p. 130°/1 mm., 120°/0-2 mm. r-Pinocamphone, 
identical with that derived from pinene, is best obtained from 
homopinocamphoric acid by subjecting its diethyl ester to the 
Dieckmann reaction, and hydrolysing the product with acid, much 
less satisfactorily by heating the acid with acetic anhydride (Blanc, 


The fraction distilling over betwee, 
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et ween A., 1907, i, 710), and not at all by distillation of the lead salt. The 
Bconversion of the ketone into «-pinene has already been achieved 
ions (this vol., loc. cit.; Tschugaev, A., 1908, i, 93). The expansion of 
this partial into a total synthesis is discussed. J. K. 


Chemistry of the Terpenes. XX. The Action of Hypo- 
i. chlorous Acid on Pinene. GroRGE GERALD HENDERSON and 
9) JosepH Kennetu Marsu (T., 1921, 119, 1492—1500). 


The Olibanols. Emm Fromm and Ricuarp Kier (Annalen, 
1921, 425, 208—216).—Pure pinene when oxidised by cold per- 
re has manganate gives pinonic acid (isolated as its semicarbazone, m. p. 
nd the 204°), but no pinononic acid, the production of which by Wagner 
slowly ind Erschtschikowski (A., 1896, i, 380) must be attributed to the 
volved presence of verbinone or some analogous substance in the pinene 
sually they employed. Olibanol (Fromm and Autin, A., 1914, i, 70), when 
Call: § isolated from oil of frankincense by distillation in a vacuum, has 
ess of p. 117—119°/22 mm., and also yields no pinononic acid. It is 
etate, E called «-olibanol to distinguish it from the isomeride, 8-olibanol, into 
tional which it is converted on distillation at atmospheric pressure (b. p. 
r the 210—211°), which yields pinononic acid on oxidation. «-Olibanol, 
out on reduction by sodium and alcohol, gives dihydro-olibanol, 
more # (,9H,,0, b. p. 100—102°/25 mm., which has an odour resembling 
rable sage and appears to be an alcohol. It was characterised by a 
mut, crystalline o-nitrobenzoate, m. p. 135—137°. 6-Olibanol does not 
Y beB show these properties. Another isomeride, y-olibanol, b. p. 114— 
© orf 116°/15 mm., d'"*=0-9502, isolated from a different specimen of 
oil of frankincense, gives no dihydro-compound, and does not yield 
S. ff g-clibanol on distillation. On oxidation, it gives a liquid acid from 
which no semicarbazone can be obtained. . C. K. I. 


LERf ©=Physical Constants and Characteristic Derivatives of the 
-Byf Principal Constituents of the Essential Oils. (Rowre-Bertrand 
eee fils Sci. Ind. Bull., 1920, [4], No. 2, 37—48).—A table is given 
ely,f showing the physical constants and characteristic derivatives of 
0;,f the principal aldehydes found in essential oils, namely: aroma- 
cid, dendral, myrtenal, dihydrocuminaldehyde, citral, neral, phellandral, 
p) citronellal, nor-tricycloekasantalal, santalal, farnesal ; formaldehyde, 
'f acetaldehyde, butaldehyde, vvaleraldehyde, isovaleraldehyde, 
no-— n-hexaldehyde, n-octaldehyde, n-nonaldehyde, decaldehyde, laur- 
aldehyde, benzaldehyde, phenylacetaldehyde, cumaldehyde, cinnam- 
PE aldehyde, salicylaldehyde, anisaldehyde, o-methoxycinnamaldehyde, 
5°} p-methoxycinnamaldehyde, vanillin, piperonaldehyde, furfuralde- 
hyde, and 2-methylfurfuraldehyde. CHEMICAL ABSTRACTS. 


The Essential Oil from Andropogon iwarancusa, Jones, and 
yl the Constitution of Piperitone. Jonun LioneL SIMONSEN 
(T., 1921, 119, 1644—1654). 


m Certain Essential Oils. (Roure-Bertrand Fils Sci. Ind. Bull., 
ef 1920, [4], No. 2, 29—37).—Oil of chenopodium : By steam distilla- 
hf tion, 0-7% of a light-yellow oil was obtained from chenopodium 
seed obtained from the Dutch East Indies. Its analytical constants 
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are: d'© 0-9763; [a] +0°; acid number 0-93; saponification 
number 7:47; ester number 6-54; solubility in 70% alcohol 
2 vols. and over. By extracting the distilled waters with light 
petroleum, an additional 0:35% of oil was obtained possessing 
the following characters: d® 0-9843; [«]}}+0°; acid number 
0-93; saponification number 13-98; ester number 13-05; soluble 
with difficulty in 70% alcohol. The optical rotation of thes 
oils differentiates them from the American oil which has 
[a], —4° to —3° 30’. Oil of Skimmia laureola: A sample of oil 
distilled from the herb of Skimmia laureola, Hook showed: 
d'8 0-8931; [«]i}+4° 28’; acid number 0; saponification number 
82-13; soluble in 3 volumes of 90% alcohol. Oil of cinnamon from 
Annam: a sample gave: d 1-051; mp 1°6090; [«],—0° 8’; acid 
number 2-8; aldehyde content 95%; solubility in 70% alcohol, one 
volume and over. The odour of the oil is more pungent and less 
fine than that of oil of Ceylon cinnamon. It resembles a rectified 
Chinese oil of good quality in its characters. 
CHEMICAL ABSTRACTS. 


Labdanum and the Analytical Characters of the Oils oj 
Cistus Ladaniferus, L., and Cistus monspeliensis, L. (Roure. 
Bertrand Fils Sci. Ind. Bull., 1920, [4], No. 2, 25—29).—Analytical 
data obtained by Pelletier and by Guibourt for labdanum are given, 
also data of a similar nature by Parry (‘‘ Chemistry of Essential 
Oils,”’ vol. 1, p. 503) and Masson (A., 1912, i, 280) for the oil dis. 
tilled from the oleoresin. The author obtained 0-06% of a golden. 
yellow oil by steam distillation from the oleoresin extracted from 
Cistus ladaniferus L. This oil possessed the following characters: 
d*® 0-9033; [«]ii—12° 10’; nj?* 1-4800; acid number 3-7; saponi- 
fication number 22-37; ester number 18-67; solubility in 90% 
alcohol 0-5 to 5 volumes. The extraction of the distilled waters 
with light petroleum yielded an additional 0-02°% of oil with the 
following characters: d!7° 0-9755; [«]\i —2° 40’; acid number 
18-67 ; saponification number 41-07 ; ester number 22-40; solubility 
in 90% alcohol 0-5 vol. and over. Data obtained by Schimmel and 
Co., (Semi-Ann. Rept., 1903, October, p. 81) for the oil obtained from 
Cistus monspeliensis are also given. CHEMICAL ABSTRACTS. 


Presence of Manganese in Raw Caoutchouc and the Origin 
of Tackiness. G. Bruni and C. Pertizzoia (Atti R. Accad. 
LTincei, 1921, [v], 30, ii, 37—41)—When kept at the ordinary 
temperature, a mixture of caoutchouc with 1% of colloidal man- 
ganese dioxide very soon becomes tacky and in a few weeks almost 
liquid. The number of milligrams of manganese per 100 grams 
of caoutchouc has been found to vary from 0-0625 to 0-250 with the 
sound material, from 3-75 to 20 for samples showing uniform and 
profound tackiness, and from 0-625 to 3-75 for slightly and irregularly 
tacky samples. The manganese probably causes catalytic oxidation 
of the caoutchouc. . =. a Ee 


Anemonin Derivatives. Yasunrko ASANINA and ATSUSAI 
Fusita (J. Pharm. Soc. Japan, 1921, 331—335; cf. A., 1920, i, 70, 
321, 493, 678 ; this vol., i, 792).—When reduced with sodium amalgam 


ORGANIC CHEMISTRY. i. 799 


and acetic acid at the ordinary temperature, anemonin yields mainly 
jihydroanemonin and a small quantity of a substance having 
n. p. 98°, whilst the latter only is produced by using boiling methyl 
alcohol as solvent. When heated with hydriodic acid, the sub- 
stance, m. p. 98°, yields anemonolic acid, and therefore is proved to 
be dimethyl anemonolate. isoT'etrahydroanemonin, m. p. 142°, 
is produced by reducing anemonin with sodium amalgam and acetic 
acid in boiling alcohol or from dihydroanemonin by the same 
of oil co method, and from its resemblance to «-angelica 
wed : irae i, lactone and dihydroanemonin the annexed 
imber (H,CH-CH-CH, formula is assigned to it. By heating anemonin 
from §f CH,CH-CH-CH, dihydrobromide, C9H,0,,2HBr, m. p. 182°, with 
acid ‘O——CQ anhydrous sodium acetate in glacial acetic acid 
1, one solution on the water-bath, anemonin itself is 
1 less f reproduced, the tetramethylene ring is therefore preserved in 
tified § the derived substance. By reducing furan-2 : 5-dipropionic acid 

with hydrogen in the presence of platinum black, sebacic 
ts. — acid is produced together with a small quantity of a substance 
is of § crystallising in prisms, m. p. 113°, probably tetrahydrofuran- 
2: 5-dipropionic acid. Dihydroanemonin condenses with benzalde- 


ure. 

tical hyde and furfuraldehyde, producing dibenzylidenedihydroanemonin, 
ven, § colourless scales, m. p. 225°, and difurfurylidenedihydroanemonin, 
atial § dark yellow scales, m. p. 222° respectively. Anisylidenetetrahydro- 


dis. | anemonic acid, yellow scales, m. p. 160°, is produced by adding 
jen. | anisaldehyde to an alkaline solution of tetrahydroanemonic acid. 
K. K. 


Tannins and Similar Substances. VIII. The Tannin of the 
go, | Edible Chestnut. Kart Freupenserc and Hans WALPUSKI 

°F (Ber., 1921, 54, [B], 1695—1700; cf. this vol., i, 576).—The isolation 
of the crude tannin from the wood is described in detail, the total 
ber | Yield being more than 5% of the initial material. The composite 
nature of the product is deduced from the fact that hydrolysis with 
dilute sulphuric acid gives a little quercetin, traces of gallic acid, 
2% of sugar (chiefly dextrose), and 15—20% of ellagic acid, all of 
which are present in the combined form; simultaneously, however, 
the tannin is itself extensively decomposed. The action of emulsin 
22 F does not lead to the separation of dextrose or of ellagic acid; the 
l. § latter therefore does not appear to be present in the form of a 
ty F glucoside and this hypothesis is confirmed further by the stability 
n- F of its compound towards cold dilute alkali. On the other hand, 
* Aspergillus-tannase caused a slow separation of ellagic acid when 
nS [| used in relatively large amount and finally gives a product from 
4 which dilute sulphuric acid does not liberate more than 3% of the 
. acid; simultaneously, the quercetin component is hydrolysed, 
y whilst traces of gallic acid and small amounts of sugar, chiefly 
 — dextrose, are obtained. The purified tannin is a yellowish-red 
substance which forms more than half of the original crude product. 
I It shows the usual tannin reactions. It gives a blue coloration with 
) iron salts, but does not yield a precipitate with bromine water. It 
n is not further affected by tannase, and is not decomposed into 
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simpler constituents by other hydrolysing agents. It does no 
appear to belong to the class of ester tannins or of catechins, sing 
it does not contain phloroglucinol, is strongly acidic, and almog 
insoluble in ethyl acetate. The acidity indicates a molecular 
weight of about 400 or some multiple thereof. 

Chestnut tannin appears, therefore, to be a representative of a 
new type of tannin and to be very closely allied to that of the native fi 
oak (Freudenberg, Naturwiss., 1920, 8, 905), with regard to which 
the investigation is to be pursued. H. W. 


Syntheses in the Bergapten Group and of Other Hyédr. 
oxycoumarone Derivatives. P. Karrer, A. Ripiinerr, A. 
GLATTFELDER, and L. Wartz (Helv. Chim. "Acta, 1921, 4, 718— 
728).—Since the failure to obtain a coumarin derivative, from 
5-hydroxy-2-methyleoumarone-4-acrylic acid (A., 1920, i, 627) 
might possibly have been due to the situation of the unsaturated 
side chain in the 3- instead of the 4- position, 5-hydroxy-4-aldehydo. 
2 : 3-dimethylcoumarone has been synthesised from orcinol, and 
found also not to furnish a coumarin derivative. The formula 
for bergapten (Thoms, A., 1912, i, 40) therefore loses in gs 

5-Hydroxy-2 : 3- dimethylcoumarilic acid, C,,H4)0,, m. p. 215— 
220°, from the ester (Kostanecki and Tambor, A., 1909, i, 319), 
is converted by distillation into 5-hydroxy-2 : 3- dimethylcoumarone, 


OH-C,H Me<O™eScu, m. p. 102°, from which the 4-aldehydo-deriv. 


ative, C fo ae needles, m. p. 210°, is prepared by treatment 
with h hydrocyanic acid and zine chloride. Aldehydophloroglucinol 
monomethyl ether, C,H,O,, of uncertain orientation, from phloro- 
glucinol monomethyl ether, yields 7-(or 5-)acetoxy-5-(or -7-)methoxy- 


, /~ CH . 
coumarin, Ode C HOME p> leaflets, m. p. 136—137°, 


of which the nucleus is attacked when the attempt is made to 
prepare the dibromide. 5-Hydroxy-4'-methoxry-2-methyldepsenone, 


— {Me yellow needles, m. p. 178°, from 
fo 
5-hydroxy-2-methyleoumarone by the Hoesch ley is reduced 
to 5-hydroxy-4’ -methoxy-2. methyldepsenol, C,,H,,0,, m. P as mys 
The syntheses of 5: 4’-dihydroxy-2- methyta epsenone, 
yellow needles, m. p. 298°, and of 5:3’: 4’- Gaeta 2- one 
depsenone, CicHis O;, m. p. 250°, by the Hoesch reaction must be 
carried out at 80-—-90°. 5:4’- Dihydroxy-2- methyldepsenol, C,.H,,0, 
is readily oxidised by the air. % 
A New Type of Iodine Compound. Joun Norman COLLIE 
and Amy Apa Bratrice Remy (T., 1921, 119, 1550—1554). 
The Structural Relation of isoQuinoline- and Phenanthrene- 
Alkaloids. Inco W. D. Hacxu (Chem. News, 1921, 123, 178— 
179).—The use of structure symbols (A., 1919, i, 245) reveals an 
interesting structural relationship amongst alkaloids containing 
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the isoquinoline nucleus. Alkaloids such as morphine, berberine, 
papaverine, glaucine, narcotine, corydaline, dicentrine, protopine, 

topine, etc., appear to belong to different groups when the 
usual structural formule are used, but when these structural 
formule, or the corresponding structure symbols, are turned so 
that the isoquinoline nucleus occupies the same relative position 
in each, a structural relationship, which genetically connects all 
these alkaloids, may be traced, and the alkaloids may be classified, 


thus : 
pal —— pila 
Corydine ? ? Corydaline, etc. 


Corytuberine 
Glaucine, etc. | | | 
Y 


| 
~ ¥ 
Dicentrine Hydrastine Cryptopine, etc. 


Bulbocapnine, etc. Narcotine, etc. l 


Laudosine 
Papaverine 


Berberine 
Canadine 
Artarine, etc. 


Morphine 
Codeine ~ 
Dionine 
Thebaine, etc. 

Protopine, etc. 


0n this basis, Pschorr’s formula for morphine is regarded as more 
probable than the formula of Freund and others. F. M. R. 


Chelerythrine. P. Karrer (Helv. Chim. Acta, 1921, 4, 703— 
706)—Replying to criticisms by Gadamer (A., 1920, i, 872), the 
author claims to have been the first to point out the analogy of 
chelerythrine with cotarnine (A., 1917, i, 349), and maintains his 
view that the basic properties are due, not to the nitrogen atom, 
but to another group, possibly the carbonyl group. The composition 
of methylchelalbine, C,,H,;O0,N, m. p. 204°, and the melting 
points of chelerythrine cyanide (248—249°) and phenylhydrazone 
(1588—160°) are confirmed, but dihydrochelerythrine is now found 
to melt at 162—163°. J. K. 


Reduction of Coralyne to Dihydrocoralyne and «-Coralydine. 
WitHELM ScHNEIDER and Otro BécsErR (Ber., 1921, 54, [B], 2021— 
2031).—It has been shown previously (Schneider and Schroeter, 
A, 1920, i, 760) that coralyne, obtained by the action of acetic 
anhydride in the presence of sulphoacetic acid on papaverine, is 
a hexadehydrocoralydine. It is therefore to be expected that it 
would be reduced to coralydine, and this is shown to be the case, 

the «-modification of 


H 


C 

YN/ 
OMef’ | \ge., 
WS/Neme 


4 CH 
"OOs 


||OMe 


the base (cf. Pictet, 
A., 1913, i, 1224) 
being produced. 
Hydrogenation is, 
however, never com- 
plete, and dihydro- 
coralyne is always 
formed to a greater 
or less extent; since 
the base itself is 


gg* 
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intensely yellow whereas the salts are colourless, the annexed 
formule I and II are proposed for these compounds. 

Coralyne sulphoacetate, C,.H,.0,N-SO,°CH,°CO,H,H,0, is re. 
duced by zine and sulphuric acid in boiling glacial acetic acid 
solution to a mixture of «-coralydine and dihydrocoralyne, the 
relative proportions of which depend largely on the type of zine 
used; the mixed bases are converted into their iodides and sub. 
sequently, for purposes of separation, into the chlorides. The 
following salts of «-coralydine are described, the melting points 
as recorded by Pictet (loc. cit.) being enclosed within brackets: 
hydrochloride, colourless, slender rods, m. p. 255° (254°); hydr. 
iodide, minute, pointed needles, m. p. 242—243°; nitrate, m. p. 
240—245° after incipient decomposition at about 150° (242°); 
platinichloride, a yellow powder, decomp. 230° (246—247°); 
aurichloride, a red, crystalline powder, m. p. 139° (154)°; picrate, 
large, yellow needles, m. p. 139—140° (134°). «-Coralydine has 
m. p. 148°, in agreement with Pictet’s observations, and is con- 
verted by iodine and alcohol into dehydrocoralydine iodide, m. p. 
264-5° (264°). It is remarkable that $-coralydine does not appear 
to be formed. 

Dihydrocoralyne, slender, yellow needles, m. p. 200°, is obtained 
by the rapid crystallisation from alcohol of the base, precipitated 
from its salts by ammonia; the moist base is extremely sensitive 
to atmospheric oxidation, by which it is converted into a substance, 
red needles, m. p. 241°, which has not yet been investigated com- 
pletely. When boiled with water free from carbon dioxide, the 
so-base is partly transformed into the ammonium hydroxide base, 
but slowly reverts to its original form when the solution is cooled. 
It is converted by iodine and alcohol into coralyne iodide, m. p. 
278°. The following salts are described; chloride (+6H,0), 
pale yellow, silky, crystalline aggregates, m. p. about 95° after 
softening at 85°, anhydrous, m. p. 194°; iodide, almost colourless, 
prismatic rods, m. p. 234°; hydrogen sulphate (+-H,O), m. p. 277°; 
nitrate (+aq), m. p. above 85°; piatinichloride, a yellow powder, 
decomp. 263° after blackening above 150°; awurichloride, m. p. 
110—115° (decomp.), and after re-solidification, decomp. above 
260° after darkening at about 170°; picrate, m. p. about —_ 

H. W. 


Harmine and Harmaline. V. The Synthesis of Norharman. 
Witu1am Octtvy Kermack, Wiit1amM Henry PERKIN, jun., and 
RoBertT Rosryson (T., 1921, 119, 1602—1642). 


The Alkaloids of the Lobelia Plant. I. Heryrich WIELAND 
(Ber., 1921, 54, [B], 1784—1788).—The isolation of two crystalline 
alkaloids, lobeline and lobelidine, from Lobelia inflata of North 
America is described. The former, C,,H,,0,N, is a colourless, 
crystalline, monacid base which yields neutral salts. It does not 
appear to contain a ketonic or hydroxy-group and its stability 
towards alkali indicates the absence of the lactone group. 
methoxyl radicle is not present. The nitrogen atom appears to 
be tertiary. Its most remarkable characteristic is the readiness 
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with which it yields acetophenone when warmed with water, but 
the fate of the remainder of the molecule has not yet been elucidated. 

The isolation of lobeline from the crude mixture of bases depends 
on the observation that its hydrochloride can be removed from 
aqueous solution by repeated agitation of the latter with chloro- 
form; the final purification is effected by crystallisation from 
benzene, alcohol, or ether. Lobeline crystallises in broad, colour- 
less needles, m. p. 130—131°, [«]}?—42-85°, in alcoholic solution. 
The sulphate, nitrate, bromide, and chloride are placed in order of 
increasing solubility in water; the platinichloride and mercuric 
chloride compound are amorphous. 

Lobelidine, Cyp)H,;0,N, small, irregular prisms, m. p. 106°, is 
isolated from the final ethereal mother-liquors obtained during 
the preparation of lobeline. Its hydrochloride, matted needles, 
has m. p. 165° after darkening at about 160°. H. W. 


Acetyl-N-methylisopapaverine. WILHELM SCHNEIDER and 
ArNoLD K6HLER (Ber., 1921, 54, [B], 2031—2033).—The conception 
of y-coralyne as a derivative of papaverine (cf. Schneider and 
Schroeter, A., 1920, i, 760) is confirmed further by the observation 
that its methiodide is converted by treatment with alkali into 
acetyl-N-methylisopapaverine, yellow needles, m. p. 191° (phenyl- 
hydrazone, long, slender needles, m. p. 236-5°), which is readily 
reconverted by hydriodic acid into the original methiodide; the 
iso-base shows little tendency to pass into the ammonium form. 


Attempts to isolate an intermediately formed red, crystalline 
product (which is possibly analogous with the pyranhydrones of 
Schneider and Meyer, this vol., i, 680) were unsuccessful. H. W. 


Preparation of a Derivative of Thebaine. EpmuND SPEYER, 
EtseE FREUND, WALTER FREUND, HELMUTH FREUND, and LISELOTTE 
FreunD (D.R.P. 338147; from Chem. Zenir., 1921, iv, 422).—The- 
baine in aqueous-alcoholic solution is treated with excess of mole- 
cular hydrogen, using colloidal metallic catalysts of the platinum 
goup. For example, to a cooled solution of thebaine in 96% 
ethyl alcohol equal quantities of water and a palladium sol (1 ¢c.c.= 
10025 gram of Pd) are added, and the mixture is shaken in an 
atmosphere of hydrogen until no further absorption takes place. 
The palladium is then precipitated and the ethyl alcohol distilled 
off. After addition of aqueous ammonia, the residue is extracted 
with chloroform. The oil remaining after evaporation of the 
chloroform solution is triturated with ethyl alcohol and a hydro- 
chloride, C,,H,,0,N,HCl, prepared by the action of hydrochloric 
acid in alcoholic solution; it forms crystals, m. p. 310° (decomp.). 
The free base, C,gH,,0,N, crystallises in leaflets (from alcohol) and 
has m. p. 145—150°. It is precipitated from solutions of its salts 
by excess of sodium carbonate or ammonia. With excess of alkali 
the precipitate of the base is redissolved; it is thus amphoteric in 
character. In these properties and in its stability jn the presence 
of mineral acids, the compound described differs from tetrahydro- 
thebaine, C,,H,,O,N (Oldenberg, A., 1913, i, 1093; Braun, A., 
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1914, i, 1138). It contains one methoxyl group and has th weig! 
characters of a ketone. G. W. R. Bbenz 
The Free Ammonium Radicle. I. Benzoylpyridinium, a 
Ernst Wertz, Apotr Rotu, and ANNEMARIE NELKEN (Annaler, (Ber. 
1921, 425, 161—186).—-When zinc dust acts on a mixture ¢ ageo 
benzoyl chloride and pyridine the product, brown leaflets, m. », p-ph 
229° (decomp.), has the composition C,,H ,,ON=C;H;N Bz, and must jenz, 
therefore be represented by a formula containing either tervalentf jn 
carbon or quadrivalent nitrogen. The formula I is regarded asf jira) 
most probable, but the substance is considered capable of reacti (hyd 
in the forms of its ‘“‘ valency-isomerides ’ II and If]. It is termed pota 
1-benzoyl pyridinium. amid 
H. 185° 
CH CH C 6: 
Hc/ \cu HC/ \cH HC \CH — 
HC\_ CH HOY 0c" HC\_/CH obta: 
N nitro 
Ph:CO”* Ph:CO Ph:CO for t 
(L.) (II.) (III.) “ 
It has the normal molecular weight in boiling ethylene dibromide§ ¢f. F 
and in boiling chlorobenzene, but is associated in naphthalene at§f aldel 
the freezing point. hydr 
When solutions of 1-benzoylpyridinium are shaken with air they§- 
are decolorised, half an atomic proportion of oxygen being absorbed. § inter 
If they are titrated with halogens until colourless, one atom of halogen§_ 6 
is taken up. In each case the principal products are benzoic acid 196° 
and 4 : 4’-dipyridyl, the formation of which is most easily explicable § 8 pr 
on the assumption that the valency isomeride (III) takes part inf benz 
the reaction. 1-Benzoylpyridinium is not a base. hydr 
4: 4’. Dipyridyl monobenzoate crystallises in leaflets, m. p. 108°, and need 
the dibenzoate in leaflets, m. p. 116°. C.K.1. §™ fF 
M 
The Free Ammonium Radicle. II. Benzylpyridinium. f diar 
Ernst Weitz and ANNEMARIE NELKEN [with R. Lupwie] (Annalen,§ Gro 
1921, 425, 187—-207 ; ef. preceding abstract).—1 : 1’-Dibenzyltetra- ff Sym 
hydro-4 : 4’-dipyridyl, which was obtained by Hofmann (A., 1881, § actic 
921) and reinvestigated by Emmert (A., 1919, i, 455), has been shown or t 
by the latter (A., 1920, i, 331) to undergo dissociation in solution, sepa 
forming a coloured C,.-compound, which may be called 1-benzyl-§ wel 
pyridinium, and has now been isolated in the crystalline condition. § pres 
It forms deep red crystals, m. p. 140° (approx.), which give deep blue § henc 
solutions in methyl and ethyl alcohols. The solid substance is exat 
extremely unstable and it was not found possible to make a deter-§f heat 
mination of its molecular weight. 66 p 
Halogens react with 1-benzylpyridinium with the formation offf 25° 
1-benzylpyridirflum salts. The salt (C,.H,.N),[CO(NO,),] forms§ fron 
leaflets, m. p. 123° (decomp.). ami 
1 : 1’-Dibenzyltetrahydro-4 : 4’-dipyridy] has the correct molecular§ dist 
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weight in boiling acetone, but shows indications of dissociation in 
benzene. C. K. I. 


Preparation of certain Alkyloxyquinolines and of their 
Tetrahydro-derivatives. ApoLF Sonn and Fritz BENnIRSCcHKE 
(Ber., 1921, 54, [B], 1730—1738).—6-Ethoxyquinolineis most advant- 
ageously prepared (yield 53%) by cautiously heating a mixture of 
p-phenetidine, glycerol, concentrated sulphuric acid, and _ nitro- 
benzene (hydrochloride [+2H,O], m. p. 224°). It is reduced by 
tin and concentrated hydrochloric acid to 6-ethory-1:2:3:4- 
terahydroquinoline, a greenish-yellow liquid, b. p. 164—166°/17 mm., 
(hydrochloride, coarse prisms, m. p. 218°). The latter reacts with 
potassium cyanate to yield 6-ethoxytetrahydroquinoline-1-carboxyl- 
amide, OEt‘C,H,N-CO-NH,, colourless, lustrous plates, m. p. 154— 
155° after previous softening. 

6 : 7-Methylenedioxyquinoline, pale yellow crystals which gradually 
become brown when preserved in a vacuum, m. p. 77°, b. p. 180—182°/ 
22 mm. [hydrochloride, brown needles, m. p. 273° (decomp.)], is 
obtained in small yield by the action of glycerol, sulphuric acid, and 
nitrobenzene on 4-aminocatechol methylene ether (improved methods 
forthe preparation of the latter and of catechol methylene ether are 
described). 

6-Aminopiperonal (the preparation of which is described in detail, 
ef. Rilliet and Kreitmann, A., 1913, i, 1355) condenses with acet- 
aldehyde in the presence of dilute aqueous alcoholic sodium 
hydroxide solution to yield a substance, probably 

CH,0,:C,H,(NH,)*CH(OH)-CH,°CH:N-C,H,(CHO):0,CH,, 
intensely yellow needles, m. p. 177°. 

6 : 7-Ethylenedioxyquinolines, coarse crystals, m. p. 97°, b. p. 
196°/18 mm. (hydrochloride, slender, yellow needles, m. p. 223°), 
is prepared in 62% yield from 4-aminocatechol ethylene ether, nitro- 
benzene, sulphuric acid, and glycerol. It is reduced by tin and 
hydrochloric acid to 6 : 7-ethylenedioxy-1 : 2 : 3 : 4-tetrahydroquinoline, 
needles, m. p. about 78° (hydrochloride, slender, lustrous needles, 
m. p. 201°), b. p. 207°/20 mm. H. W. 


Manufacture of Symmetrical Alkylated m-Phenylene- 
diamines. British Dyrsturrs CoRPoRATION, Lrp., ARTHUR 
GeorGE GREEN, and ARTHUR Brittain (Brit. Pat. 168689).— 
Symmetrically alkylated m-phenylenediamines are obtained by the 
action at high temperatures of primary or secondary alkylamines 
or their salts on resorcinol in aqueous or alcoholic solution, and 
separation of the alkylated phenylenediamine produced from any 
wwchanged resorcinol and from aminophenolic substances. The 
presence of sulphurous acid is advantageous to the reaction, and 
hence the alkylamine sulphites can conveniently be employed. For 
example, a 67°% yield of m-phenylenedimethyldiamine is obtained by 
heating in an autoclave for twelve hours at 125° 55 parts of resorcinol, 
66 parts of 35% solution of methylamine sulphite, and 125 parts of 
25°, aqueous solution of methylamine. The product is separated 
from unchanged methylamine and resorcinol and from m-methy]- 
aminophenol by the usual methods, and is finally purified by 
distillation in a vacuum; it has b. p. 170°/10 mm. G. F. M. 
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Catalysis. I. Reduction of Uracil to Hydrouracil. Try 
B. Jonnson and Eimer B. Brown (Proc. Nat. Acad. Set., 


converted into hydrouracil in the presence of colloidal platinum by 
gaseous hydrogen. The catalyst is prepared by adding a 10°, 
solution of chloroplatinic acid to a solution of gum arabic ani 
reducing to the metal by gaseous hydrogen. An aqueous solution 
of uracil is mixed with the catalyst and treated with gaseoy 
hydrogen at a pressure of two atmospheres and at temperatur 
75—85°. The product is pure hydrouracil, m. p. 272°. J. F.§. 


N-Alkyl Derivatives and N-Carboxylic Esters of Indazole. 
K. von Auwers and W. Scuaticu (Ber., 1921, 54, [B], 1738- 
1770; cf. A., 1919, i, 455; 1920, i, 638, 640).—Stereoisomerisn 
has only been observed previously among N-acyl derivatives of 
indazole and not with the alkyl compounds of which the methy] and 
ethyl derivatives alone have been examined. Since in the former 
cases the occurrence of the phenomenon appeared to depend, in 
part, at any rate, on the magnitude of the acyl group, the benzyl. 
indazoles have now been examined. In this case, also, stereoiso. 
merism is not observed, but the results are otherwise surprising 
The product obtained by the action of benzyl iodide on silver 
indazole is not identical with the 2-benzylindazole described by 
Fischer and Blochmann (A., 1902, i, 645), and is identified as 
1-benzylindazole. Fischer's compound is obtained by the action 
of benzyl chloride on indazole at 100°, but in a lengthy series of 
experiments 1-benzylindazole was prepared uniformly from the 
same substances at 140—180°, whereas in a second series, carried 
out under apparently precisely similar conditions, the 2-benzyl 
derivative was uniformly produced. The reason of this apparent 
anomaly has not been elucidated, but it is definitely shown that 
each substance is a primary product and that interconversion does 
not occur under the experimental conditions adopted. 

The unexpected results obtained during the preparation of benzyl. 
indazole has led to a re-examination of the alkylation of the parent 
substance by a considerable number of alkyl haloids. It is found 
that the two isomerides are produced from indazole and alkyl 
haloid in the presence of boiling alcoholic alkali hydroxide, the 
proportions being in general about equal; with allyl bromide the 
l-derivative predominates to a marked degree, whilst isopropyl 
bromide gives the 1l-isomeride exclusively. Indazole and alkyl 
haloids at 100° yield the 2-derivatives as sole products, except in 
the case of isopropyl bromide, with which reaction does not take 
place. Methyl, allyl, and benzyl iodides are the only haloids 
which react with an ethereal suspension of silver indazole with 
sufficient rapidity at the ordinary temperature; the former gives 
exclusively 2-methylindazole under these conditions, thus con- 
firming earlier observations, whereas the two latter yield only 
the corresponding l-compounds. With ethyl iodide, it is found 
that increase in temperature very greatly favours the production 
of the 1l-isomeride, and the same phenomenon is also observed in 
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a less degree with methyl iodide. The boiling points of the 2-deriv- 
atives are uniformly about 25° higher than those of the 1-isomeride, 
the melting points of the picrates are similarly higher, but the 
differences exhibited are here irregular. 

Indazole-2-carboxylic esters are prepared by boiling indazole 
if with alkyl chloroformates or by the action of the latter on silver 
indazole at the atmospheric temperature. The methods lead to 
the production of identical substances in each case, and instances 
of stereoisomerism as with 2-acetyl-, 2-propionyl-, and 2-benzoyl- 
indazoles are not observed. The corresponding free acids are 
exceedingly unstable and readily decompose, even at 0°, into 
indazole and carbon dioxide. The esters exhibit the remarkable 
property of eliminating carbon dioxide with greater or less readi- 
ness when heated, passing generally into the corresponding 
alkylindazoles. 

The theory of the reactions is discussed at length, and with 
particular reference to the action of alkyl haloids on silver indazole. 
The most probable hypothesis appears to be that the two com- 
ponents form initially a loose additive product from which silver 
haloid is eliminated, leaving for the moment the indazyl and alkyl 
radicles with free valencies. The former then undergoes iso- 
merisation to an equilibrium mixture in accordance with the 


CH CH 
heme CyHA<R__>N-| > CS y>N- | > CONDON, 


! 
and the subsequent addition of the alkyl group to the 1- or 2-nitro- 
gen atom then depends on the distribution of the free valency in 
the indazyl radicle and the affinity demand of the alkyl group. 

The following individual compounds are described: 1-Benzyl- 
indazole, colourless, lustrous needles, m. p. 645° (picrate, coarse, 
yellow crystals, m. p. 89-5—90-5°). 2-Benzylindazole-3-carboxylic 
acid, almost colourless needles, m. p. 194°, which gives 2-benzyl- 
indazole, m. p. 67—69° (picrate, m. p. 160—162°) when distilled. 
1-Benzylindazole-3-carboxylic acid, small, colourless needles, m. p. 
164-5—165-5°, which when heated is converted into 1-benzylindazole. 


1-Benzyl-2-methylindazolium iodide, CH <NoH ye N< 
aay 


needles or coarse prisms, m. p. 175° (corresponding picrate, m. p. 
139°), which decomposes when heated in a vacuum into a mixture 
of 2-methylindazole and 1-benzylindazole. 2-Benzyl-1-methylind- 
azolium iodide, OiXan a slender, colourless needles, 
m. p. 148—149° (corresponding picrate, m. p. 195—196°, decomp.), 
which decomposes into 1-methylindazole when heated in a vacuum 
(2-benzylindazole when treated with an excess of methyl iodide 
yields 1: 2-dimethylindazolium iodide). 1 : 2-Dimethylindazolium 
hydroxide, an almost colourless, crystalline mass which absorbs 
carbon dioxide readily from the air and yields 1-methylindazole 
when distilled. 1-Propylindazole, a colourless liquid, b. p. 118— 
119°/10 mm. (picrate, yellow needles, m. p. 99—100°). 2-Propyl- 
indazole, a colourless liquid, b. p. 157°/20 mm. (picrate, m. p. 151— 
152°). 1-isoPropylindazole, a colourless liquid, b. p. 117—118°/ 
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12 mm. (picrate, yellow needles, m. p. 120°). 1-isoAmylindazol, 
a colourless liquid, b. p. 154—155°/17 mm. [picrate (?) m. p. 63~ 
65°]. 2-isoAmylindazole, a colourless liquid, b. p. 178—179° 
17 mm. (picrate, yellow, matted needles, m. p. 115—116°). 1-Allyj. 
indazole, a colourless liquid, b. p. 126°/12 mm. (picrate, slender, 
yellow needles, m. p. 112-5—113-5°). 2-Allylindazole, a colourles 
liquid, b. p. 144—145°/12 mm. (picrate, yellow needles, m. p. 125— 
126°). Ethyl indazole-2-carboxylate, a colourless liquid, b. p, 
156°/10 mm. [additive product with mercuric chloride, m. p, 
(indefinite) 115—123°; a picrate is not formed], which decom. 
poses when distilled under diminished pressure into a mixture of 
1- and 2-ethylindazoles and is converted by methyl iodide at 100° 
into 1: 2-dimethylindazolium iodide. Methyl indazole-2-carboxyl. 
ate, long needles, m. p. 59—60°, b. p. 152—153°/15 mm., which 
gives much resinous matter and 2-methylindazole when distilled, 
isoAmyl indazole-2-carboxylate, a viscous liquid, b. p. 187-5°/115 
mm., which, when heated, yields isoamyl alcohol, indazole, and 
2-isoamylindazole. Benzyl indazole-2-carboxylate, colourless needles, 
m. p. 83—84°, which readily yields a mixture of the 1- and 2-benzyl. 
indazoles. Phenyl indazole-2-carboxylate, colourless, lustrous needles, 
m. p. 91°, b. p. 215°/11 mm., which yields mainly resinous matter 
in addition to phenol and indazole when heated at the atmospheric 
pressure for a considerable time. H. W. 

dl-8-2-Furyl-c-alanine. Taxaoxr Sasaxrt (Ber., 1921, 54, 
[B], 2056—2059).—The preparation of the substance is effected 
according to the author’s glycine anhydride method (this vol., i, 
196). 

2 : 5-Diketo-3 : 6-difurfurylidinepiperazine, 

«a7 CO-NH~, 
CyH,O°CH:C< yy. C-CHC,H,0, 


yellow needles, m. p. 289—290° (corr., decomp.), is obtained in 
83-7% yield by the action of glycine anhydride on freshly-distilled 
furfuraldehyde in the presence of acetic anhydride and anhydrous 
sodium acetate at 120—130°. It is reduced by sodium and alcohol 
(95%) to 2: 5-diketo-3 : 6-difurfurylpiperazine, m. p. 216° (corr.), 
which is hydrolysed by boiling aqueous barium hydroxide solution 
to dl-8-2-furyl-«-alanine, C,H,0°CH,-CH(NH,)-CO,H, m. p. 
260° (corr.); the latter is converted by phenylearbimide into 
a-phenylcarbamido-8-2-furylpropionic acid, 
C,H,0-CH,°CH(NH-CO-NHPh)-CO,H, 
m. p. 162—163° (corr.), and by naphthalene-8-sulphonyl chloride 
into N-naphthalenesulphonyl-8-2-furyl-«-alanine, 
C,H,0O-CH,°CH(NH-SO,°C,,H-,)-CO,H, 
decomp. 222° after darkening at 208°. H. W. 
o-Chlorodinitrotoluenes. III. Bases derived from 2 
Chloro-4 : 5-dinitrotoluene. GritBert T. Morcan and WILLIAM 
ARTHUR PERCIVAL CHALLENOR (T., 1921, 119, 1537—1546). 


o-Quinones and 1:2-Diketones. III. Constitution of f 


Phenanthraquinoneimide Anhydride.‘ A. ScuénBERe and 
Berta RosENTHAL (Ber., 1921, 54, [B], 1789—1802).—The elucida- 
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‘A tion of the constitution of acenaphthaquinoneimide anhydride 
(this vol., i, 275) has induced the authors to investigate phenanthra- 

uinoneimide anhydride. The latter is found to lose its oxygen 
‘f when heated and to yield a compound, C,,H,,N,, which is not 


/ 

identical with the azine, CH <i fi >CiaH. Further, it 
\nZ% 
combines readily in molecular proportions with water, alcohols, 
acetic acid, and hydrogen chloride, giving products yy which — 
original material is 
‘ “a 5 ( readily regenerated. 
posit The latter proper- 
| ~ ° YY 4 Wan ad ties point os "the 
—-N:N— ere resence of the 
fy ois a ea ww\\ Pe ee oxide ring. 
The annexed for- 
/ i af mulz (I and IT) are 
(I.) (i1.) therefore proposed 
for the imide anhydride and the corresponding oxygen-free 
compound. 

Phenanthraquinoneimide hydrochloride is obtained in the form of 
extremely unstable, red needles when a dry ethereal solution of 
hydrogen chloride is slowly added to the imide dissolved in a well- 
cooled mixture of ether and chloroform. The corresponding 
picrate crystallises in dark red needles, m. p. above 150° (decomp.). 
Phenanthraquinoneimide anhydride, prepared by short treatment 
of the imide with boiling acetic anhydride, forms pale yellow needles, 
m. p. 252° (picrate, short, scarlet needles, m. p. 216—217°); it can 
also be prepared by heating the imide. It is oxidised by chromic 
acid in glacial acetic acid solution to phenanthraquinone. When 
heated above 380° it is partly carbonised and gives a sublimate 
(about 70°%) of diphenanthrapyridazine (formula II), yellow needles, 
m. p. 290°, which is converted by chromic acid into phenanthra- 
quinone; it is stable towards boiling alkaline permanganate and is 
not reduced by zinc dust in acetic acid solution. It yields a 
picrolonate and a picrate, yellow needles, m. p. 255—256° after 
previous softening. 

The imide anhydride is readily hydrolysed by solutions of 
alkali to cis-4 : 5-dihydroxydiphenanthrapyridazine-4 : 5-dihydride, 

/OH HO, 
CoH —N--—>Ci2H¢, colourless prisms (+ EtOH), decomp. 305° 
after loss of alcohol at about 220°, which is readily reconverted 
into the imide anhydride by treatment with benzoyl chloride 
according to Schotten-Baumann, by warming with acetic anhydride 
or by being melted. The action of acids on the imide anhydride 
results in the utilisation of one molecule for the rupture of the 
ethylene oxide ring and of a second molecule in the formation of a 
salt with the basic compound thus formed; the elimination of the 
second molecule and liberation of the base without affecting the 
first molecule is a matter of considerable difficulty. The acetate, 


() 
\/ 
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AAc HO, 


CyH\—nN—_— >C,,H,, colourless prisms, is formed from the 


imide anhydride and boiling glacial acetic acid, and is converted 
by boiling nitrobenzene into the free base, colourless prisms, m. p, 
302—305° (violent decomp.); it is hydrolysed in alkaline solution 


to the corresponding 4 : 5-dihydroxy-compound. cis-4-Hydrozy.5.gu4i 


propionoxydiphenanthrapyridazine-4 : 5-dihydride propionate is pre. 
pared in a similar manner, and is converted above 220° into the 
corresponding free base, m. p. 306° (decomp.). The hydrochlorid, 
of cis-4-chloro-5-hydroxydiphenanthrapyridazine-4 : 5-dihydride ix 
obtained from the imide anhydride and hydrogen chloride in 
warm chloroform, but the isolation of the corresponding base 
could not be accomplished satisfactorily. Treatment of the imide 
anhydride with a boiling solution of sulphuric acid in methyl 
alcohol leads to the formation of cis-4-hydroxy-5-methoxydiphen. 
anthrapyridazine-4 : 5-dihydride, colourless prisms (+-MeOH), m. p. 
202°; the corresponding picrate, yellow prisms, m. p. 231°, after 
slight previous softening, and sulphate, colourless needles, are 
described. cis-4-Hydroxy-5-ethoxydiphenanthrapyridazine-4 : 5-di- 
hydride crystallises in colourless prisms, m. p. 180° [the nitrate, 
colourless, rhombic prisms, decomp. 174°, chloride, m. p. 227—228° 
(decomp.) after previous softening, and picrate, yellow prisms, 
m. p. 230°, are described]. cis-4-Hydroxy-5-n-propoxydiphenanthra- 
pyridazine-4 : 5-dihydride forms colourless prisms, m. p. 149°. 
H. W. 


Indigotin. W. MapeLune (Zeitsch. angew. Chem., 1921, 3. 
482—483, 486—488).—The question as to how far Baeyer’s formula 
for indigotin is in agreement with the chemical behaviour and 
physical properties of indigotin, and known facts with regard to the 
relation between colour and chemical constitution, is critically 
discussed. It is concluded that the facts are interpreted more 
correctly by one of the following formule : 


The choice between I, which is more nearly related to the conceptions 
of Claasz, and II, which is more in agreement with the conceptions 
of Lifschitz and Lourié, is regarded as unimportant, the point of 
real importance in the proposed formule being that the carbonyl 

and imino-groups are at each end of a five-membered conjugated f 
system, thus O—C—C—C—NH. Such an arrangement is to be 
found in other vat dyes of both the indigoid and anthracene series, 
and the stability and technical utility of these dyes are attributed 
to this atomic grouping, which is as important in this series as is 
the proximity of the carbonyl and hydroxyl groups in the dyes of 
the alizarin series, where the chain O—C—C—C—OH plays a 
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jmilar role. If the above formule are accepted, indigotin is to be 
arded as a derivative of the coloured and stable modification of 
dibenzoylethylene. 

Indigotin on treatment with acetic anhydride and zinc dust in 
presence of a little acetyl chloride is converted into diacetylanhydro- 
; sindigo-white, 


is pre. P On ‘“ 
nto the rs 
: cH, Sc—c?_Sc,H,. 
— Ay 7 \n/ 
ride in Ac Ac 
g base The acetyl groups cannot be removed from this compound without 
> imide ff far-reaching decomposition. When indigotin in alcoholic hydro- 


methyl ff chloric acid suspension is reduced with iron powder, a sparingly 
liphen.§ soluble monohydrochloride of a base is obtained. This base proved 
,m. p.ffto be a hydrogenated anhydroindigo-white containing the hydro- 
, after furan ring, and attempts to dehydrogenate this compound with a 


mild oxidising agent resulted in the formation of anhydroindigo- 
white, two molecules of which then condense, with elimination of 


water. 
—228 The addition of indigo-white to warm alcoholic hydrochloric acid, 
risms, § with or without the exclusion of air, results in the formation of 
nthra- § indigotin and the hydrogenated anhydroindigo-white. fF. M. R. 


AlkaliFusions. III. Fusion of Phenylglycine-o-carboxylic 


W. ff Acid for the Production of Indigotin. Max Puuuies (J. /nd. 
, 34. § Eng. Chem., 1921, 13, 759—762 ; cf. A., 1920, i, 732).—The maximum 
mula § yield (89%) of indigotin is obtained when 1 molecule of phenyl- 
and § glycine-o-carboxylic acid and 12 to 16 molecules of potassium 
o the f hydroxide are fused together at 260° for ten minutes. With 
cally § sodium hydroxide, the maximum yield (69%) is obtained by using 
more § 28 to 32 molecules of the alkali and fusing the mixture at 270° for 
twenty-five to thirty minutes. W. P.S. 
Constitution of the isoIsatogens. Pavut Riieeii and ADOLF 
BotuicER (Helv. Chim. Acta, 1921, 4, 626—637; cf. A., 1919, i, 
H, § 221).—The isomerism of the isatogens with the lighter coloured pro- 
ducts obtained from them is confirmed by molecular weight determin- 
ations of the product derived from methy] isatogenate, and the latter 
are termed isoisatogens. It is suggested that the two series are 
‘ons | desmotropic and that the formation of isatin from o-nitrophenylpro- 
vo piolic acid (Baeyer, A., 1886, 274) involves a similar change. The 
a formula previously proposed for the new compounds is not finally 
oa adopted, although no evidence has been discovered against it. Thus, 
t 7 the change is not analogous to the change of nitrobenzene into 


p-nitrosophenol, since the isoisatogens have no phenolic properties, 
and methyl isoisatogenate is reduced by stannous chloride to methyl 
indoxylate, although not as readily as methyl isatogenate. Further, 
the iso-esters, either alone or, with less accompanying decom- 
position, in glacial acetic acid solution are converted by heat into 
their isomerides. The change is, however, best accomplished by 
heating the iso-compound with phenylcarbimide (cf. Beckmann, 
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A., 1909, i, 390; Diels and Salomon, A., 1919, i, 226; Staudinger, 


A., 1919, i, 584). Methyl isoisatogenate ‘furnishes an oxime at the Mi: 
ordinary temperature which is identical with that produced from the §: 


quinonoid isomeride, and since it exhibits oxidising properties 
(cf. Pfeiffer, A., 1916, i, 327) is derived from this. This ON a 
observation is unexplained. Ethyl isoisatogenate, C,,H,O,N, m. p. 
146°, forms yellow crystals. Ethyl 8-o-nitrophen ylbromoacrylate 
C,,H,,0,NBr, m. p. 59°, results from the action of pyridine on ethy| 
aB- dibromo- .8-o-nitrophenylpropionate. Di-isatogen (Baeyer, A, 
1882, 619) is best obtained from oo-dinitrodiphenyldiacetylene by 
illumination of its chloroform solution. J. K. 


Action of Phenyl Hydrazine on Isatogens. Pav. Rieu 
and ApotF BoLuicEer (Helv. Chim. Acta, 1921, 4, 637—644; ef. 
preceding abstract).—The action of phenylhydrazine on 6-nitro. 
2-phenylisatogen results in the formation of 6-nitro-2-phenylindozyl, 
C,4H,,0,N2, orange-red leaflets, m. p. 215.° Its dilute solution 
in acetic anhydride in presence of sulphuric acid furnishes an «. 
acetyl derivative, C,,H,.0,N.,, orange-yellow needles, m. p. 192— 
193°, whilst in more concentrated solution at 40° an isomeric 
B- derivative, C,,H,,0,N5, greenish-yellow needles, m. p. 172°, is 
produced.  6-Nitro-2-phenylindoxyl yields a  quinhydrone, 
C.,H,,0,N,, brownish-black needles, m. p. 208—210°, when mixed 
in hot glacial acetic acid solution with 6-nitro-2- phenylisatogen, 
but not with its isomeride. The latter is also distinguished by its 
conversion by means of phenylhydrazine into 6-nitro-3-keto-2- 
phenylindoleninephenylhydrazone, Cy9H,,O,N,, red needles, m. p. 
260—261°. Methyl 3-ketoindolenine-2-carboxylate, C, H,0,N, 
yellow needles, m. p. 255° (decomp.), (oxime, C,>H,O,N,, yellow 
needles, m. p. 221°) is obtained by the action of phenylhydrazine 
on a cold dilute solution of methyl isatogenate, but at higher 
temperatures methyl indoxylate is produced, accompanied by what 
is probably methyl 3-ketoindolenine-2-carboxylate-phenylhydrazone, 
C,,H,;0.N3, orange crystals, m. p. 218°, when the reaction is 
particularly energetic. Methyl isoisatogenate does not react with 
phenylhydrazine. J. K. 

Paired Cyclamines. I. 2-(2-Quinolyl)Cyclamines; Val- 
ency Formula of Quinoline. ALEXANDER P. Smirnov 
(Helv. iy. Acta, 1921, 4, 802—811).—2-(2’-Pyridyl)quinoline, 


F te 
re ( m. p. 99° (platinichloride, orange-yellow needles, 


a a 


m. p. “\or°, , aurichloride, yellow needles, m. p. 211°, 
decomp. ; picrate, greenish-yellow leaflets, m. p. 183°), results 
from the condensation of o-aminobenzaldehyde with 2-pyridyl 
‘ee a 
methyl ketone. 2: 2’-Diquinolyl, GY, — , leaflets 
Ag pe i 


m. p. 196° (platinichloride, orange-yellow + m. p. above 300°; 
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qurichloride, unstable yellow needles; picrate, yellow needles, m. p. 
210°), formed by condensation of o-aminobenzaldehyde with either 
2.quinolyl methyl ketone or diacetyl. 2-(2’-Pyrryl)quinoline, 


ae 
( | 5 |, leaflets, m. p. 129° (platinichloride, yellowish- 


brown prisms, m. p. 210°, decomp. ; aurichloride, yellow and unstable), 
prepared similarly from o-aminobenzaldehyde or from potassium 
pyrrole and 2-chloroquinoline followed by isomerisation, colours a 


ANN 


[1 
V¢ 
N 


prisms, m. p. 119° [platinichloride, orange prisms, m. p. 330° 
(decomp.); aurichloride, golden-yellow leaflets, m. p. 205° (decomp.) ; 
picrate, needles, m. p. 201°], prepared from the silver salt of 
glyoxaline and 2-chloroquinoline. 

2-(2’-Pyridyl)- and 2-(2’-quinolyl)-quinolines do not form complex 
ferro-compounds as do 2 : 2’-dipyridyl and o-phenanthroline (Blau, 
A., 1899, i, 387). This is attributed to internal saturation of the 
residual nitrogen valency in the former compounds, the differences 
being expressed by the formule (I—III), which also explain the 
destruction of the ‘‘ benzene” nucleus by alkaline oxidation. 
The attack of the pyridine ring by reduction or acid oxidation is 
explained by assuming formule IV and V for the primary reduction 
product and the ions produced in acid solution. 


pine-shaving yellow. 2-(2’-Glyoxalinyl)quinoline, LX 
N 


DIN <7 Ne 
gy xD aie a OMS, ExS 
YZ WAY \aZ NOY NANG NAN 
N w oN N N | = 
a, : | mS A£ 2 a 
(L.) (I1.) (IIL.) (IV.) (V.) 

J.K. 


Ring Closure with Hydrazinedicarbonamides containing 
Sulphur. I. Dithiourazole and Iminothiourazole. F.ArRNpT 
and E. Minpr (Ber., 1921, 54, [B], 2089—2110).—The products 
of the internal condensation of hydrazinedithiocarbonamide and 
hydrazinedicarbothiophenylamide have been examined by Freund 
(A., 1894, i, 97; 1895, i, 400), who considered them to be derivatives 
of thiourazole, and later by Busch and Schmidt (A., 1913, i, 907) 
and by Busch and Lotz (A., 1915, i, 317), who proved them to be 
thiodiazoles. The internal condensation of the methyl and benzyl 
ethers of hydrazinedithiocarbonamide has now been investigated. 

Hydrazinedithiocarbonamide is readily methylated by methyl 
sulphate in aqueous alkaline solution and the production of the 
mono- or di-methylated product is easily regulated by suitably 
adjusting the quantity of sodium hydroxide used. Hydrazinedi- 
thiocarbonamide monomethyl ether, NH,*CS‘-NH-NH-C(SMe):NH, crys- 
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tallisesin lustrous needles, m. p. 174°, whereas the dimethyl compound, Mbuiling 
N,H,[C(SMe):NH},, forms broad needles, m. p. 132°; the nitray ot: 
and sulphate of the latter are freely soluble in water; the dihydro. SSo(s 
chloride has m. p. 198°. The dimethyl compound loses methy| ffingly § 
mercaptan at 155—200° and forms iminomethylthiolurazole, Genstit 

C(°(NH):-NH proper 
NA< CisMe):N ininot 
formed when the compound is boiled with 2N-sodium hydroxide §)by th¢ 
solution or when an alcoholic solution of dimethyl cyanimidodithio. 


, colourless crystals, m. p. 135°, which is also 


carbonate, C(SMe),-N-C:N, is boiled with hydrazine hydrate _ the fran 
corresponding nitrate, m. p. 157°, mono-silver salt and monobenzoate,§ Hy¢ 
m. p. 144—145°, are described. the pl 


“ *N es 
Iminothiourazole, gS al i short, colourless needles, hic 
m. p. 303° (decomp.), is prepared by the action of very concen. thiodi 
trated, aqueous potassium hydroxide solution on hydrazinedithio. J it© 
carbonamide, of 2N-sodium hydroxide solution on hydrazinedithio. Jj he’: 
carbonamide monomethy] ether or of hydrazine hydrate on thiocyanic solub) 
acid. It is a powerful acid and does not exhibit any basic character. the . 
istics. Its constitution is elucidated by its conversion into imino. §2-*' 
thiourazole monomethyl ether by methyl sulphate and sodium J Mialu 
hydroxide. With ammoniacal silver nitrate it gives a di-silve § Hy 
salt, whereas in dilute nitric acid solution a mono-silver compound § 2-5 
is produced. The (?) dibenzoyl derivative, lustrous needles, m. p. § "4 
177°, is described. Its solution in aqueous sodium hydroxide is § meth 
oxidised by potassium ferricyanide to the corresponding disulphide, C,H 
colourless crystals, m. p. 240° (decomp.), after softening at 238° § »Y 
[nitrate, m. p. 130° (violent decomp.)]. 2 : 5-Dimethylthiolurazole, § ©4 
H< C(SMe):N 1 r feeni 
N C(SMe)!N’ colourless needles, m. p. 91° after softening at 


90°, is prepared by the action of boiling aqueous 2N-sulphuric § in t 
acid on hydrazinedithiocarbonamide dimethyl ether; the nitrate, § Stre 
long, slender needles, m. p. 95°, silver salt and monobenzoate, oxy! 
m. p. 95°, are described. When treated with fuming hydriodic § aidi 
acid it gives methylthiolthiourazole, almost colourless needles, m. p. § vest 
254° (decomp.) after softening at 250° (complete demethylation I 
does not appear to occur), the constitution of which is elucidated § ure: 
by its ready re-conversion into the initial substance under the § acc: 
action of methyl sulphate and alkali hydroxide. The monomethyl § app 
compound is oxidised by potassium ferricyanide to the corresponding — (,f 
disulphide, C,H,N,S,, m. p. 203° after softening at 201°, the nitrate § the 
of which was also prepared. ate 
sia CS-NH suc 
Dithiourazole, N H<cg. NH? almost colourless crystals, m. p. 
195—196°, is obtained under certain conditions which are described the 
fully in the original by the action of hydrazine hydrate on methyl § tre 
trithioallophanate, SMe-CS-NH-CS-NH,, in aqueous solution; the suc 
silver salts, C,HN,S,Ag, and C,N,S,Ag;, are prepared in dilute acid pu 
and ammoniacal solutions respectively. ret 
Hydrazinedithiocarbonamide monomethy] ether is transformed by ex 
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ound, oiling 2N -hydrochloric acid into methylthioliminothiodiazole, 


nit C(.NH):-NH : , 
wre, Koehtes-0 , long pointed needles, m. p. 176—178° (the spar- 
ethyl ingly soluble hydrochloride and the silver salt are described) ; the 


enstitution of the substance is deduced from its markedly basic 
properties, from its production by the methylation of the thiol- 
ininothiodiazole of Freund (loc. cit.) and Busch (loc. cit.), and 
by the direct synthesis of the compound of the only alternative 


OXide 

thi C(SH)=N 

- formula, NH Connect which has completely different properties. 
oate, § Hydrazinedithiocarbonamide is converted by benzyl chloride in 


the presence of aqueous potassium hydroxide solution into the 
dl corresponding monobenzyl ether, short, coarse needles, m. p. 148° 

*, B'which is transformed by sulphuric acid into benzylthiolimino- 
thiodiazole, m. p. 157° (cf. Busch, loc. cit.) and by sodium hydroxide 


cen- 

‘hio. J into benzyl mercaptan and iminothiourazole} and the dibenzyl 
hio. dher, lustrous leaflets, m. p. 94° (which readily yields sparingly 
anic soluble salts with mineral acids and is remarkably resistant towards 


ter. the action of heat and of alkali). The latter is converted by 
2V-sulphuric acid in aqueous alcoholic solution into 2 : 5-dibenzyl- 


ino- 

ium & thiolurazole, m. p. 111° after softening at 108°. 

lve § Hydrazinedithiocarbophenylamide is transformed by boiling 
ind § 2N-sodium hydroxide solution into 2-phenylimino-5-thio-1-phenyl- 
-p. Bwazole, m. p. 205° (cf. Busch, loc. cit.). It is transformed by 


methyl sulphate into the corresponding dimethyl derivative, 
de, | (gH,gN,S., lustrous needles, m. p. 140°. The latter is converted 
by acids or by potassium hydroxide solution into methyl mercaptan 
le, § and phenylmethylthiolphenylurazole, m. p. 226°. H. W. 

at 5-Hydroxyhydantoin. Hermricn Bitz and Marta KoBEL 
Ef (Ber., 1921, 54, [B], 1802—1828).—Several substances are described 
‘ie § in the literature as glyoxylurea [5-hydroxyhydantoin]; of these, 
le, & Strecker’s and Medicus’s (this Journ., 1875, 555) “‘ crystalline gly- 
fe, & oxylurea ” has recently been shown to be identical with allantox- 
lc § aidin (Biltz and Robl, A., 1920, i, 885). The authors now in- 


Pp. & vestigate the amorphous products. 

n In the preliminary part of the work, attempts to isolate glyoxyl- 
d Ff urea from uroxanic acid, from allantoin, and from allanturic acid 
€ — according to directions given in the literature are described. It 
1 — appears to be impossible, however, to isolate a pure glyoxylurea, 
f — (,;H,O,N,, from these materials, the main difficulty consisting in 
é ff the removal of allantoin; even when this has been largely elimin- 


ated, a pure product is not obtained and the only possibilities of 

success appear to lie in the selection of an original material which 
‘ — cannot yield allantoin or in the choice of conditions under which 
| ff the latter is destroyed. The latter effect can be achieved by 
| — treatment of the crude product with nitrous fumes, or preferably 
successively with hot hydrochloric acid and nitrous fumes; the 
purified product then gives analytical data approximating to those 
required by the formula C,H,O,N,. As starting-point for the 
experiments in the former direction, alloxanic acid [5-hydroxy- 
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hydantoin-5-carboxylic acid] (Biltz, Heyn, and Bergius, A., 1917, ; 
289) is chosen. An improved method of preparing this substance 
from alloxan is fully described, and it is shown to be decomposed 
by hot water into Schlieper’s leucoturic acid, a second substance 
(see later), and difluan, C,H,O,N,, a white, amorphous, voluminov 
powder which is extremely hygroscopic; it suffers incipient decom. 
position at 120° and becomes brown at 180°. It is thus possible 
in two ways to secure preparations, C;H,O,N,, which are precisely 
similar in all their properties and constitute the main component 
of the “ amorphous glyoxylurea ”’ of the literature. The substance 
is stable towards hydrochloric acid, but is converted by concentrated 
sulphuric acid into oxalic acid and ammonia. It is strongly acidic, 
and liberates carbon dioxide from sodium carbonate. It is very 
sensitive to the action of alkali hydroxides, yielding oxalic acid, 
and carbamide or ammonia. This property renders the preparation 
of well-defined salts a matter of considerable difficulty, but a 
revision of the recorded data appears to indicate strongly that 
the material is a monobasic acid. It is smoothly, but under some. 
what energetic conditions, oxidised by potassium dichromate and 
sulphuric acid to parabanic acid. It cannot be reduced by phos. 
phorus and fuming hydriodic acid to hydantoin. Its failure to 
react with phenylcarbimide indicates the absence of a hydroxyl 
group. Since, further, the physical and chemical properties differ 
widely from those of 5-hydroxy-1 : 3-dimethylhydantoin (succeed. 
ing abstract), the authors are drawn to the conclusion that their 
product is not 5-hydroxyhydantoin, but dehydrohydantoic acid, 
NH,°CO-N°:CH’CO,H. (It is proposed to retain the name “ glyoxyl- 
urea.”’) This conception is confirmed by its transformation with 
diazomethane into methyl N-methyldehydrohydantoate, 
NHMe:-CO-N°CH-CO,Me, 

an amorphous, extremely hygroscopic powder, with benzoic 
anhydride into the corresponding mixed anhydride, C,)H,O,N,, 
forming pale yellow, micro-crystalline needles, m. p. 252° (decomp.) 
after darkening at 220°, and with acetic anhydride into a substance, 
C;H,O,N,, an almost colourless, very hygroscopic powder. It is 
attacked only with difficulty by nitrous acid. 

The authors’ hypothesis receives considerable confirmation from 
the isolation of 5-hydroxyhydantoin which, although previously 
nearly completely overlooked, is now shown to be the main product 
of the —— = alloxanic acid by water, 

NH-C(OH)-CO,H NH-CH-OH 

CO<yH- CO —> €O,+CO<ypAdQ 
The main portion is mixed with the leucoturic acid, from which 
it is readily separable by taking advantage of its ready solubility 
in alcohol, in which the latter is insoluble. 5-Hydroxyhydantoin 
crystallises in needles, m. p. 165°. It is very stable towards alkali, 
faintly acid towards litmus, and does not liberate carbon dioxide 
from metallic carbonates. It is oxidised by potassium dichromate 
to parabanic acid, and reduced by hydriodic acid to hydantoin. 
It is readily converted by diazomethane into 5-methoxy-3-methyl- 
hydantoin, a yellow, extremely hygroscopic syrup which is trans- 
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i Mormed by hydriodic acid into methyl iodide and 3-methylhydan- 
tin, m. p. 184—185°. The barium salt, C,H,0O,N,Ba, is described. 
It is converted by prolonged treatment with hot water into gly- 
oxylurea. 

Tesstarie acid has been further examined and is definitely 
proved to be identical with oxalantin isolated by Limpricht by 
the reduction of parabanic acid with zinc and dilute acid. (Since 
the substance is shown to be a monobasic acid, the retention of 
the name “ leucoturic acid’ is proposed.) The original formula, 
(,H,0,N,, is confirmed. The substance forms ill-defined crystals, 
n. p. 238°. It is acid towards litmus, and liberates carbon dioxide 
from metallic carbonates. It is converted by solutions of alkali 


Vety Bhydroxides into oxalic acid and ammonia, and by concentrated 
acid, B gueous ammonia into ammonium oxalurate and dehydrohydan- 
tion Bioate. It is oxidised by potassium dichromate to parabanic acid, 
it a Bhut does not yield hydantoin under the action of hydriodic acid 
that Band phosphonium iodide. It is converted by diazomethane into 
an nethyl dimethylleucoturate, ill-defined leaflets, m. p. 230° (decomp.), 


in which one methyl group is shown to be attached to oxygen and 
the other two groups to nitrogen. The constitution of the com- 


pound is in all probability expressed by the formula 
xy! NH,°CO-N:CH-CO-NH-CO-NH-CO-CO,H ; 
ffer attempts to synthetise it from oxaluric acid and glyoxylurea were 
ed- BF not successful. H. W. 


Leir 

id, § 5-Hydroxy-1 : 3-dimethylhydantoin. Hrmricn Bitz and 
yl. fDorornea Hetpricn (Ber., 1921, 54, [B], 1829—1833).—The 
ith EF substance has been prepared previously by Andreasch (A., 1882, 


1054) by the reduction of 1: 3-dimethylparabanic acid, and its 
constitution has been established. The present investigation was 
undertaken with the object of supplying further information 
required in the investigation of glyoxylurea (preceding abstract). 
Full details of an improved method for the isolation of dimethyl- 
parabanic acid from caffeine are recorded and also for the crystallisa- 
tion of 5-hydroxy-1 : 3-dimethylhydantoin; the latter has m. p. 
70° after softening at 65°, b. p. about 283—284°. It is reduced by 
concentrated hydriodic acid to 1:3-dimethylhydantoin, m. p. 
45—46°. It is converted by benzoic anhydride into the correspond- 
ing benzoate, small prisms, m. p. 122—123°, by phenylcarbimide 
into the phenylcarbamate, m. p. 147—148° after softening at 145°, 
and by diazomethane into 5-methoxy-1 : 3-dimethylhydantoin, which 
could only be obtained on one occasion in the crystalline form. It 
is oxidised by potassium dichromate to 1 : 3-dimethylparabanic 
acid, H. W. 


Non-aromatic Diazonium Salts. VII. The Diazo-reaction 
in the isoOxazole Series. Gitpert T. MorGan and HENRY 
Buresss (T., 1921, 419, 1546—1549). 


| Azides, Anthranils, and Azo-derivatives of Anthraquinone. 
| Lupwia GaTrERMANN and Hans Rotres (Annalen, 1921, 425, 
_ 135—161).—Anthraquinone-2-diazonium sulphate, on treatment 


=—=_lUrThlhCU SO ye SS = 
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with hydrazine sulphate, yields 2-azidoanthraquinone, which show, 
no tendency to pass into an isomeride of 3 : 4-benzoyleneanthranj 
(Schaarschmidt, A., 1916, i, 856), a fact favouring Schaarschmidt; g 
formula for the anthranil as against the “ semiazo ” formula ¢ 
Gattermann and Ebert (A., 1916,i, 857). 2-Azidoanthraquinone, 
condensation with ethyl acetoacetate, yields ethyl 1-8-anthm. 
quinonyl-5-methyltriazole-4-carboxylate, m. p. 201° (decomp.). 

3 : 4-Benzoyleneanthranil may be obtained by treating anthn. 
quinone-l-diazonium sulphate with hydrazine sulphate, and 5. 
nitro-3 : 4-benzoyleneanthranil by nitrating 1-azidoanthraquinon 
by means of fuming nitric acid in the cold. 5-Nitro-3 : 4-benzoylene. 
anthranil forms brown needles, m. p. 244—245°, gives with con. 
centrated sulphuric acid a solution which on heating at 170° with 
boric acid becomes deep red and strongly fluorescent, and give 
1 : 4-diaminoanthraquinone on reduction by sodium sulphide. | 
may also be prepared by the following series of reactions 
1-Nitro-4-aminoanthraquinone, when treated with nitrous acid ani 
a salt of hydroxylamine, yields 4-nitro-1-anthraquinoneazohydrony. 
amide, C,,H,O,N.*NH-OH, unstable, red rhombs, which m 
heating with ‘pyridine and acetic anhydride yields 4-nitro-1-azido 
anthraquinone. This substance, which forms yellow needles, of 
heating either alone or in benzene eliminates nitrogen and yield 
the nitrobenzoyleneanthranil. 

A solution of 4-nitro-l-anthraquinonediazonium sulphate 
keeping gradually deposits red needles, termed by the author 

at 4-anthraquinonequinonediazide ” (formula an-f 
nexed). On heating this with concentrated sul. 
phurie acid, quinizarine is produced. 
4-Chloro-1-anthraquinoneazohydroxylamide is 
prepared from 4-chloro-1-aminoanthraquinone. 
It ecrystallises from pyridine with 1 mol. of this 


substance, and passes into 4-chloro-1-azidoanthro i 


quinone on treatment with pyridine and _ acetic 
anhydride, or with pyridine formaldehyde and dilute aqueow 
sodium hydroxide. 4-Chloro-l-azidoanthraquinone on nitration 
yields 5-chloro-7-nitro-3 : 4-benzoyleneanthranil, yellow needles, which 
decompose at 187°. 

1-Anthraquinoneazohydroxylamide-5-diazonium sulphate, bronze 
needles, is prepared from | : 5-diaminoanthraquinone, and on treat- 
ment with pyridine yields 1-N-pyridyl-5-anthraquinoneazohydrozxyl- 
amide, red, lancet-like crystals, which with pyridine and acetic 
anhydride yields 3 : 4-0-N-pyridylbenzoyleneanthranil, golden-yellow, 
glistening leaflets, m. p. above 300°. 

The following azo-compounds are described : p-1-Anthraquinone- 
azodimethylaniline, dark brown prisms, m. p. 249°. p-1l-Anthra 
quinoneazoaniline, red needles, m. p. 211° (decomp.). m-1-Anthra- 
quinoneazo-p-loluidine, deep red needles, m. p. 230°. p-1-Anthra- 
quinoneazophenol, fiery red tablets. p-1-Anthraquinoneazoresorcindl 
erystallises from aniline in red needles having 1 mol. of aniline. 
p-1 : 5-Aminoanthraquinoneazoaniline, red needles, m. p. 216. 
p-1 : 5-Anthraquinoneazohydroxylamideazodimethylaniline, dark red 
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‘tablets containing 1 mol. of pyridine. (With pyridine and acetic 
anhydride it yields 0-3 : 4-p-dimethylanilineazobenzoyleneanthranil, 
glistening, dark brown rhombs, m. p. 229°.) 1 : 1-Anthraquinoneazo- 
g-naphthol, fiery red needles, m. p. 290°. pp-1 : 5-Anthraquinone- 
hisazoaniline, red rhombs, decomposing at 251°. mm-l : 5-Anthra- 
quinonebisazo-p-toluidine, dark red needles, m. p. 246° (decomp.). 
.2-.Anthraquinoneazodimethylaniline, needles having indefinite m. p. 
p-2-Anthraquinoneazoaniline, yellow needles. m-2-Anthraquinone- 
azo-p-toluidine, red rhombs, m. p. 227° (decomp.). p-2-Anthra- 
quinoneazophenol, bright red needles. 2-Anthraquinoneazo-B- 
naphthol, red needles, m. p. 250°. 4: 2-Anthraquinoneazo-«- 
naphthylamine, needles, m. p. above 290°. Ethyl «-1-anthraquinone- 
azoacetoacetate, orange-yellow needles, m. p. 152° (phenylhydrazone, 
red needles, m. p. 263°). Ethyl «-2-anthraquinoneazoacetoacetate, 
small, yellow needles, m. p. 221° (phenylhydrazone, red rhombs, 
m. p. 247°). All these substances are prepared by coupling the 
anthraquinonediazonium salts with appropriate second components. 
a-1-Anthraquinoneazoacetoacetic acid, yellow needles, m. p. 251°, 
is prepared by hydrolysis of the ester. On condensing with phenyl- 
hydrazine, it yields 4 : 1-anthraquinoneazo-1-phenyl-3-methylpyrazol- 
one, red needles, m. p. 252°. a«-2-Anthraquinoneazoacetoacetic acid, 
small, yellow tablets, m. p. 247°, and 4 : 2-anthraquinone-1-phenyl- 
3-methylpyrazolone, bronze leaflets, m. p. 268°, are prepared in a 
similar manner. C. K. I. 


The Proteins and Colloid Chemistry. Jacques LozB 
(Science, 1920, 52, 449—456)—An address in which evidence is 
put forward that, as exhibited by the behaviour of the proteins, the 
chemistry of colloids does not differ from the chemistry of crystal- 
loids. It can be shown that ions combine with protein in the typical 
ratio in which the same ions combine with crystalloids only when it 
is recognised that the hydrogen-ion concentration of the protein 
solution determines the amount of ion combined with the protein, 
and the true comparison of one ion with another can only be made 

_ at the same hydrogen-ion concentration. The results of Hofmeister 
and of Pauli are invalid owing to non-observance of this condition. 
Only the kation or the anion, or neither, can combine with protein, 
according to the hydrogen-ion concentration of the solution. For 
example, gelatin at the isoelectric point, p,—4-7, combines with 
neither ion; at p, >4:7 only with kations (sodium gelatinate), 
at p,,< 4-7 only with anions (gelatin chloride). This can be shown 
when powdered gelatin, brought to various values for p,, is treated 
on a filter with a neutral salt (for example, silver nitrate, nickel 
chloride, potassium ferrocyanide, and sodium thiocyanate) solution 
and the excess of salt washed away. It follows that values for 
both concentration and hydrogen-ion concentration are necessary 
to define a protein solution. 

When acid is added to isoelectric gelatin (or other protein), 
equilibrium is established between acid, gelatin-acid salt, and 
isoelectric gelatin; when alkali is added, equilibrium is established 
between metal gelatinate, isoelectric protein, and hydrogen ions. 
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That the nature of the union is chemical is shown by the fact tha 
three volumes of 0-1N-phosphoric acid, or two volumes of 0:1J. 
oxalic acid, or one volume of 0-1N-hydrochloric, nitric, or sulphur; 
acid are required to bring a quantity of 1°% gelatin solution to th 
same hydrogen-ion concentration. When this hydrogen-ion cop. 
centration is reached, the gelatin is in each case in combinatiq 
with the same amount of acid, and the solutions show the san: 
osmotic pressure. Analogous results are shown with bases, an( 
with both bases and acids in the case of egg-albumin. 

From these combining ratios the physical properties of protein! 
can be predicted. Any acid of which the anion behaves as , 
univalent ion raises the osmotic pressure, viscosity, and swelling 
of protein approximately twice as much as one of which the anion 
behaves as a bivalent ion; kations conform to the same rule 
Curves in which the hydrogen-ion concenteations are plotted 


against the magnitude of certain physical properties (for exampleB Ac 
swelling) indicate almost identical effects with chloride, bromide, [with 
nitrate, tartrate, succinate, citrate, and phosphate, with a minimun§ of th 
at py = 4-7 and a maximum at about p, = 3-2; gelatin sulphate to be 
gives parallel curves, but the maximum value is only half thatf} 5).4: 
obtained previously. Protein salts with ions of the same valency seser 
show at the same hydrogen-ion concentrations like physjcal jts 
properties. CHEMICAL ABSTRACTS. Ff for { 
Colorimetric Experiments on Tryptophan. IV. Formation "8" 
of Melanoidin by the Acid Hydrolysis of Protein and its PI 
Dependance on Tryptophan Complexes. Orro Firru aniff of A 
Fritz Liepen (Biochem. Zeitsch., 1921, 116, 224—231).—By— Her 
investigating the tryptophan content of various proteins color-— The 
metrically and determining the amount of melanoidin formed of stalz 
acid hydrolysis, a parallelism is observed between the tryptophanf with 
content and the melanoidin. The authors consider that thef of la 
melanoidins are the condensation products of the tryptophas§ surf: 
molecules. The term humin is reserved for the results of change are 
of carbohydrate complexes. H sup] 
Relation between the Salting-out and Precipitation-inhibit- ager 
ing action of Inorganic Ions on Protein Solutions. Ricuar— P 
LaBes (Pfliiger's Archiv, 1921, 186, 112—125).—Inorganicf Lev 
ions influence the precipitation optimum of serum-albumin. With} for 
increasing concentrations of a neutral alkali salt the precipitation live 
is displaced more and more into the region of higher acidity, upf of « 
to the zone of the salting-out optimum. The neutral salts inf’ hyd 
extreme acid reactions salt out the best and the displacement off was 
the precipitation optimum by the more strongly absorbed anions acic 
of the neutral alkali salts is to be found on the acid side. this 
CHEMICAL ABSTRACTS. q 

Displacement of the Precipitation Optimum of Serum- 4 


albumin by Alkaloids, Dyes, and other Organic Electrolytes, n 
and the Action of Non-electrolytes. Ricuarp Lasss (Pjfliiger’s (A. 
Archiv, 1921, 186, 98—111).—The effect of various substances} °™ 
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om the precipitation of serum-albumin is twofold: (1) a displace- 
-[y. Ement of the precipitation optimum, and (2) an inhibition or activa- 
‘Mtion of the precipitation. These actions are exerted by organic 
salts in the form of chlorides just as by inorganic salts. Displace- 
‘Ement toward the less acid side increases with the kations in the 
gries: choline, physostigmine, morphine, pilocarpine, cocaine, 
quinine, optochin, and eucupinotoxin. Displacement toward the 
acid side increases with the anions in the series : resorcinol, phenol, 
thymol, naphthol, salicylic acid, eosin, diamine-red. All the anions 
inf investigated increase the precipitation more or less; inhibiting 
anions, as the sulphate ion, are not found among the organic anions. 
Non-electrolytes (ethyl, methyl, and heptyl alcohols; ethyl ether) 
"never cause a displacement but only a broadening of the precipita- 
tion zone. Their effect is in striking parallel with their surface 
activity. CHEMICAL ABSTRACTS. 


Acerin : the Globulin of the Maple Seed. R. J. ANDERSON 
(with W. L. Kur] (J. Biol. Chem., 1921, 48, 23—32).—The globulin 
of the maple seed, isolated and purified by various methods, is found 
to be a non-crystalline substance of the elementary composition : C, 
51-44% ; H, 680%; N, 18-34%; O, 22-87%; 8,0-55%. It closely 
resembles arachin (A., 1917, i, 191), the globulin of the peanut, in 
its composition and distribution of basic nitrogen; the figures 
for the latter for acerin are: Cystine, 0-55%; histidine, 1-43%; 
arginine, 10-07%; lysine, 6-07%. C. R. H. 


Physico-chemical Examination of Hemoglobin. State 
of Aggregation of Hemoglobin Molecules. M. Camis (Folia 
—Byf Hematologica 2, 149—211; from ‘Chem. Zentr., 1921, iii, 418).— 
lor. The surface tension of dialysed hemoglobin solutions, measured 
1 onf stalagmometrically, decreases with rise of temperature and increases 
han with increase of concentration up to 6%. Addition of 0-006—0-1% 
thef of lactic acid to a solution of hemoglobin or laked blood diminishes 
han surface tension and lowers the extinction coefficient. Both effects 
ing¢® are attributable to a decrease in the number of particles. It is 
\. — supposed that the presence of lactic acid in blood leads to an 
aggregation of hemoglobin molecules. G. W. R. 


aRDE Preparation and Analysis of Animal Nucleic Acid. P. A. 
nit’ Levene (J. Biol. Chem., 1921, 48, 177—183).—Improved methods 
ith for the preparation of nucleic acids from the spleen, pancreas, and 
ion liver are described and analytical results given. For purposes 
upf of estimation, the purine bases are separated in the form of their 
inf hydrochlorides by alcoholysis of the nucleic acid. No confirmation 
off was obtained of the presence of mixed nucleic acids, that is, nucleic 
ons acids containing both hexose and pentose nucleotides (cf. Feulgen, 
this vol., i, 76). E. 8. 

The Structure of Thymus-Nucleic Acid and its Possible 
n-| Bearing on the Structure of Plant-Nucleic Acid. P.A.LEVENE 
(J. Biol. Chem., 1921, 48, 119—125).—The author’s ester formula 
(A., 1920, i, 193) still expresses all the known facts about the 
eg Structure of yeast—nucleic acid. Jones’s experiments (A., 1920, i, 
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687) on the rate of hydrolysis of yeast-nucleic acid are in agree. i! 
ment with this formula, and not with the ether theory of union 
by carbohydrates; they merely indicate that the union between 
the four nucleotides is more labile than that between the phos. 
phoric acid and carbohydrate. The fact that there is no chang 
in acidity during its hydrolysis by pig pancreas (Jones, A., 1920, j, 
687) is due mainly to buffer effect. 

From the hydrolysis product of thymus—nucleic acid, hexa. 
thymidine diphosphoric acid and hexacytidinediphosphoric acid 
were isolated by a simplified process and the barium salt of the 
former was obtained in a crystalline condition. Under the experi. 
mental conditions neither the monophosphoric nucleotides nor the 
dinucleotide previously obtained (Levene and Jacobs, A., 1912, i, 
926) could be isolated. The former are therefore probably secondary 
products, while the existence of the latter is doubtful. In these 
circumstances, and by analogy with yeast—nucleic acid, the following 
structure for thymus-nucleic acid is suggested : 


Oo Oo O 

C gH 90,-0-P-0-0,H,0,-0-P-0-0,H,0,-0-P-0-0,H90, 
C;H,N, OH C,H,0,N, OH C,H,ON, OH C,H,ON,, 
E. 8. 


Donnan Equilibrium and the Physical Properties of | 
Proteins. IV. Viscosity (cont.). Jacques Lozs (J. gen. 
Physiol., 1921, 4, 73—95; cf. this vol., i, 693).—After completing 
the proof that the viscosity of suspensions of powdered gelatin in 
water is influenced by electrolytes in the same way as the viscosity 
of solutions of gelatin, viscosity measurements are given to show 
that solutions of gelatin contain (submicroscopic) particles of 
solid jelly capable of swelling, and that the viscosity is due to 
those. The viscosity of a solution of isoelectric albumin (which 
exists in isolated molecules) changes linearly with the concentra- 
tion, whilst gelatin, especially at low temperature, behaves in a 
radically different manner. Experiments on the viscosity and 
sedimentation of suspensions and solutions of casein chloride show 
that particles of casein chloride occlude water in accordance with 
a Donnan equilibrium between them and the surrounding liquid. 
In a colloid solution in general there may be isolated ions and 
molecules, giving rise to a general viscosity of low order, and 
also (submicroscopic) particles, the volume of which changes in 
accordance with the Donnan equilibrium, causing a high viscosity 
which is markedly influenced by the P,, of the solution and by the 
dissolved electrolytes. W. O. K. 


The Reciprocal Relation between the Osmotic Pressure 
and the Viscosity of Gelatin Solutions. Jacquzs Lors (J. 
gen. Physiol., 1921, 4, 97—112; cf. preceding abstract).—The 
osmotic pressure of a gelatin suspension is due almost entirely to 
the presence of free molecules of the gelatin, the viscosity to the 
submicroscopic particles swollen in accordance with the Donnan 


ORGANIC CHEMISTRY. i. 823 


quilibrium. Thus in a solution of given concentration the larger 
the osmotic pressure the smaller the viscosity and vice versa. 
Experiments are described which verify this conclusion. 


rs W. O. K. 
ange | Comparative Hydrolysis of Gelatin by Pepsin, Trypsin, 


Acid, and Alkali. Joun H. Norrurop (J. gen. Physiol., 1921, 
4 57—71).—The relative power of various hydrolysing agents 
tosplit protein linkings can be investigated by the following method. 
(eatin partly hydrolysed by one agent is submitted to another, 
ad hydrolysis, as indicated by “formal” titration, proceeds 
further than with either separately if they hydrolyse different 
jnkings. On considerations such as this, it is found that linkings 
glit by trypsin or pepsin are resistant to acid and easily hydrolysed 
by alkali; those split by pepsin are split by trypsin, although not 
necessarily vice versa; and of those split by both, rapid pepsin 
hydrolysis is associated with slow trypsin hydrolysis. W. O. K. 


Invertase. RicHARD WILLSTATTER and Fritz RAcKE (Annalen, 
1921, 425, 1—135).—-An examination of the conditions controlling 
the extraction of invertase from yeast is followed by a study of 
the adsorption of invertase from the yeast extract on kaolin, alumin- 
ium hydroxide and other substances, and the. knowledge thus 
gained is applied to the preparation of invertase having a higher 
Bdegree of purity than any yet obtained. 

The extraction of invertase from yeast by digesting with water 
is by no means a purely physical process, some decomposition 
(autolysis), probably enzymatic, being necessary to bring about 
liberation of the invertase. For instance, the destruction of the 


iy yeast-cells by grinding with sand, although it facilitates the subse- 
W quent extraction, does not render the invertase immediately 
: soluble. 


The yield of invertase from a given specimen of yeast depends 
greatly on the past history of the latter; if it be dry yeast, the 
manner of drying is important. For instance, yeast dried at 
100°, or by treating with acetone, gives poor yields of invertase. 
The chief factors which influence the speed of autolysis are dilution 
'with water and the addition of antiseptics (for example, toluene, 
ethyl acetate, chloroform) both of which hasten the process. The 
addition of diammonium hydrogen phosphate, and neutralisation 
of the liquid by means of ammonia (the extracts as ordinarily 
prepared have an acid reaction) also have a similar although less 
pronounced effect. 

The crude extract contains phosphates, precipitable by mag- 
nesium salts, and albumins, which may be removed by adding an 
excess of lead acetate, the lead being subsequently removed by 
passing hydrogen sulphide, and the residual acetic acid by dialysis. 

When a limited amount of kaolin is added te the crude extract, 
adsorption of albumins occurs, but no appreciable amount of 
invertase is taken up. On the other hand, after the invertase has 
been purified by adsorption on aluminium hydroxide and subse- 
quent extraction from the adsorbate, kaolin adsorbs it preferentially 
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and a further purification can thus be effected, the accompanying§.29/, : 
resins remaining in the mother-liquor. 

Invertase is strongly adsorbed by aluminium hydroxide, even 
from aqueous solution, and still more strongly from an aqueous 
solution containing, say, 28° of acetone or of alcohol. A study 
of the fractional adsorption of invertase on aluminium hydroxide 
shows that at first certain impurities are taken up, and that only 
after an appreciable amount of aluminium hydroxide has beey 
added does the invertase begin to be adsorbed in large quantities, 
In the later stages, the amount of invertase adsorbed by a given 
weight of aluminium hydroxide diminishes asymptotically in such a 
manner that in preparing the adsorbate for the purpose of purifying 
the invertase it is often convenient to leave about 10% in the 
mother-liquor. 

The invertase cannot be extracted from the adsorbate by pure 
water, or by water charged with carbon dioxide. With a con. 
centrated aqueous solution of sucrose, the adsorbate behaves just 
as though the invertase which it contains were free, and, since 
the quantity of invertase in a solution is always estimated by means 
of its activity towards sucrose, this property of the adsorbate 
affords a means of examining its stability. It is found that a 
decided loss of activity occurs on keeping. Almost quantitative ex. 
traction can be effected by means of 1°% aqueous disodium hydrogen 
phosphate, 1° aqueous diammonium hydrogen phosphate, 0-04, 
aqueous ammonia, 1°% ammonium oxalate, very dilute sodium 
carbonate, and aqueous pyridine. 

It is a curious fact that when the original yeast extract is pre 
pared without the addition of ammonium hydroxide a preliminary 
purification by precipitation with lead acetate hinders the extrac. 
tion by ammonia of the invertase from its adsorbate with aluminium 
hydroxide, whilst if neutral extracts, obtained with the aid of 
ammonia, be employed a preliminary treatment with lead acetate 
appears to be necessary to ensure successful extraction by ammonia. 

Invertase is adsorbed by normal calcium phosphate (Ca,P,0,), 
but conversion of this into calcium hydrogen phosphate (CaHPO, fF 
renders extraction possible. 

A solution in water of invertase which has reached a certain 
degree of purity gives a precipitate with uranyl acetate. If sufficient 
uranyl acetate be employed this precipitate contains the whole of 
the invertase originally present in the solution. Extraction takes 
place in 0-01N-aqueous sodium carbonate. 

Using the above facts methods are detailed in the original for 
the preparation of invertase. 

Invertase decomposes gradually in aqueous solution, loss of 
activity being complete in one and a half years, and fairly quickly 
in the presence of more than a limited quantity of alcohol or acetone. 
It undergoes a temporary loss of activity on drying. C.K.1. Bi 


in 85% Ethyl Alcohol. Maro Bripet (Compt. rend., 1921, 173, 
501—504).—-From the products of the action of emulsin on 4 
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29, solution of lactose in 85% alcohol at the ordinary temperature, 
thy! §-galactoside was isolated. The lactose is thus first hydro- 
lysed and then the galactoside is synthesised. W. G. 


ya Lead Triaryl, a Parallel to Triphenylmethyl. II. Lead 

Triceyclohexyl. Ericu Krause (Ber., 1921, 54, [B], 2060—2066 ; 
d. Krause and Schmitz, A., 1920, i, 197)—The preparation of 
kad tricyclohexyl as a crystalline substance the molecular weight 
ies. fof which in dilute solution corresponds exactly with that required 
by the formula (C,H,,)3;Pb places beyond doubt the existence of 
organo-derivatives of tervalent lead. The substance has the 
musual property of uniting with iodine in benzene solution at the 
ordinary temperature to form lead tricyclohexyl iodide with such 
radiness that it may be estimated quantitatively in this manner, 
whereas when warmed with an excess of iodine it loses a cyclo- 


on-fhexyl group and yields lead dicyclohexyl di-iodide. Since lead 


tetracyclohexyl can only be produced with great difficulty, it is 
obvious that the formation of lead triaryls depends on the molecular 
sfyolume of the radicle introduced rather than on its chemical 
nature. 

(With G. 8. Retssaus.}—Lead tricyclohexyl, thin, yellow, hex- 
-fagonal platelets, decomp. 195°, is prepared by the gradual addition 
of finely-divided lead chloride to a solution of magnesium cycle- 
hexyl bromide in dry ether; in substance or when dissolved in 
benzene, it is very sensitive to the action of light, but the dry 
compound can be preserved indefinitely in the dark. Lead iri- 
‘Feyclohexyl iodide, Pb(C,H,,)3I, erystallises in long, golden-yellow, 
Yfrhombic prisms, m. p. 91-7°; it is converted by aqueous potassium 


rac- hydroxide solution into lead tricyclohexyl hydroxide, which could 


oly be isolated as a white, amorphous powder. Lead tricyclo- 
heryl chloride, pale yellow, slender needles, decomp. about 236°, 
and lead tricyclohexyl bromide, straw-yellow needles, decomp. 


ia. Babout 210°, are also described. Lead dicycloheryl di-iodide, 


Pb(CgH,,)oI,, erystallises in pale yellow needles, decomp. about 
98° vand i is “somewhat unstable, whereas the corresponding dibromide 
forms pale yellow needles, decomp. about 142°. Lead tetracyclo- 
heryl, colourless, rectangular platelets, which become yellow at 
130° and blacken at 160°, is prepared by the protracted action 
of an ethereal solution of magnesium cyclohexyl bromide on lead 
tricyclohexyl bromide. H. W. 


| Improvements relating to Soluble [Organic] Mercury 
ompounds. J. D. Rirepext Axrt. Ges. (Brit. Pat. 161922).— 
Hydroxymercurisalicylic anhydride (170 grams), suspended in 
vater, is treated with potassium cyanide (37 grams) and the 
amorphous mercury compound is rapidly converted into a crystal- 
ine mass, which, when a considerable amount of water is present 
for example, 800 grams) consists of the potassium salt of the 
b-cyanomercurisalicylic acid. With a lesser quantity of water 
500 grams), the product consists of a mixture of this substance 
ith the corresponding para-compound, which may be isolated by 
hh 
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coloured mother-liquor and washing with aqueous alcohol, wit} 
about three times its weight of water at 25°, and cooling the extrag; 
to 0°, when a woolly mass of crystals separates and is purifie 
by recrystallisation from hot water. The pure ortho-compound 
forms colourless, short prisms with a satin lustre, soluble in abow 
25 parts of water at ordinary temperatures with a neutral reaction, 
The pure para-compound forms oblong tables about four time 
as soluble in water as its isomeride. The solution has a 
acid reaction and darkens with ammonium sulphide more rapidly 
than the ortho-isomeride. Both compounds give with silver 
nitrate a silver salt of the formula CN-Hg-C,H,(OH)-CO,Ag. 

G. F. M. 


Organo-chromium Compounds. I. Chromium Penta. 
phenyl Hydroxide. Franz Her (Ber., 1921, 54, [B], 1905— 
1938).—A detailed account of investigations, a preliminary notice 
of which has appeared previously (A., 1919, i, 232). Chromium 
pentaphenyl bromide, CrPh,;Br, is obtained as an orange-brown, 
amorphous substance by the action of an ethereal suspension of 
chromic chloride on a well-cooled ethereal solution of magnesium 
phenyl bromide. The product is doubtless a mixture of sub. 
stances and the yields are not good; its purification is rendered 
exceptionally difficult by its sensitiveness towards air, light, rise 
of temperature, and acids, and by its persistently amorphous nature, 
With alcoholic mercuric chloride solution, the crude product yields 
a mercurichloride, CrPh; Br,HgCl,, which can be purified by repeated 
extraction with boiling alcohol, under which it melts to a product 
resembling sealing-wax. The latter appears to be homogeneous, 
but is still less stable than the crude bromide. From it, it has been 
found possible with difficulty to prepare the compound, 

2CrPh, Br, Et,O, 

an amorphous powder which softens at about 80° and has m. p. 
about 100° (decomp.). A similar crude chromium pentapheny! 
bromide can be obtained from chromyl chloride and magnesium 
phenyl bromide in the presence of well-cooled benzene (cf. Sand 
and Singer, A., 1904, i, 38), but not from chromic oxide. The 
production of the compound from a derivative of hexavalent 
chromium renders it probable that the reaction with chromic 
chloride takes place in accordance with the scheme 4Cr(l,+ 
5MgPhBr —> CrPh, Br+2MgBr,+3MgCl, +3CrCl,, which would ac- 
count for the poor yield of the organochromium product. 

The bromine atom of chromium pentaphenyl bromide is dis- 
placed with unusual readiness, for example, when its solution in 
chloroform is agitated with an aqueous suspension of silver oxide, 
whereby the chromium pentapheny! hydroxide passes into the 
aqueous layer. Since the other chromium compounds present i 
the crude bromide remain dissolved in the chloroform, a ready 
method of preparing the hydroxide seemed to be indicated; these 
hopes were not, however, fulfilled, since it was found that the 
silver oxide also exerted an oxidising action, and that a mixture of 
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Mbases resulted which decomposed with extreme readiness and 
ith™ fom which it was not possible to prepare solid or crystalline salts 
MH yith the possible exception of the perchlorate. The strength of 
chromium pentaphenyl hydroxide inhibits its production by the 
use of potassium hydroxide in the usual manner, but, by reason 
of the insolubility of potassium bromide in alcohol, this can be 


ion.f achieved by working with the latter solvent. For this purpose, 


alcoholic solutions of the crude bromide and potassium hydroxide 
are mixed, diluted with ether, and filtered from the precipitated 
potassium bromide; the filtrate is concentrated, and the well- 
cooled residue is treated with chloroform or anisole to remove 
excess of potassium hydroxide. The clear solution is shaken 
with ice-cold water into which the chromium pheny] bases gradually 
pass and from which chromium pentaphenyl hydroxide separates 
in the form of golden-yellow leaflets or prismatic needles. The 
substance is best preserved over potassium hydroxide solution 
(30%) and under diminished pressure. When prepared under 
these conditions (which correspond with air-drying), the substance 
loses 2H,O when placed over calcium chloride and a further 2H,O 
in the presence of phosphoric oxide (in the latter process the colour 
changes from brownish-orange to a dark olive-brown). Its con- 
stitution is therefore expressed by the formula 
[CrPh,(OH),]OH,2H,0. 

The completely dehydrated substance decomposes somewhat 
readily when preserved at the ordinary temperature, with the 
production of diphenyl; a similar but slower change occurs with 
the dihydrate. The anhydrous base and its dihydrate can be 
re-hydrated to the tetrahydrate. When placed over concentrated 
sulphuric acid, the substance loses 2°% of water and yields an orange- 
coloured product, the analyses of which give results agreeing 
with those required by the dihydrate of chromium pentaphenyl 
hydroxide; this cannot be dehydrated further over phosphoric 
oxide (the modification is termed the $-base). Comparison of the 
electrical conductivities of chromium pentaphenyl hydroxide, 
sodium hydroxide, and ammonia in absolute methyl-alcoholic 
solution proves the former to be a very strong base; in aqueous 
methyl-alcoholic solution the conductivity of the former does not 
appear to approach a limiting value with increasing dilution, a 
peculiarity for which a satisfactory explanation is not at present 
forthcoming. The ultra-violet absorption spectrum has been 
measured in absolute ethyl alcoholic solution and found to be 
closely similar to that of solutions of chromic acid and dichromates, 
but the absorption is noticeably greater in the case of the base 
than in those of the acid or salts. H. W. 
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Acidosis. XVII. The Normal and Abnormal Variations 
in the Acid-Base Balance in the Blood. Donatp D. vay 
Stryke (J. Biol. Chem., 1921, 48, 153—176).—This paper is a 
review of recent work on the subject of the regulation of the reaction 
of the blood. For purposes of illustration, a diagrammatic repre. 
sentation is adopted of the different conditions which may arise 
as the result of variations in the acid-base ratio. These conditions, 
together with the compensatory measures employed by the body 
to meet them, are discussed at some length. 

Further, the question of the relation of the acid—base balance 
of the blood to that of the other body-fluids, and the question of 
the available alkali of the blood, are considered, and a brief reference 
is made to methods which have been suggested for the determination 
of the state of the acid-base balance. C. R. H. 


The Potassium Content of Normal and some Pathological 
Human Bloods. Vicror C. Myers and James J. Sort (J. 
Biol. Chem., 1921, 48, 83—92).—Figures are given for the amount 
of potassium present in human serum and whole blood under 
normal and various pathological conditions. The estimations 
were made by the cobaltinitrite method, and the precautions 
essential to the success of the analysis are discussed. C. R. H. 


Calcium in the Blood of Children. W. Denis and F. B. 
TatBot (Amer. J. Diseases Children, 1921, 21, 29—37).—By a 
modification of Lyman’s nephelometric method the following 
results, expressed in mg. of calcium per 100 c.c. of plasma, were 
obtained: normal adults, 7-2 to 12-1 (average 10); children 
(S—10 months old) suffering from acute rickets, less than 2 to 8; 
children (6 months to 4 years) convalescent, 4:5 to 11-2; tetany 
cases (4 --22 months), 1 to 7-7; cases of convulsions without tetany, 
3-2 to 8-2; epilepsy cases, 3 to 9; chorea cases, 4:8 and 6; 
pneumonia cases (6 months to 7-5 years), less than 2 to 12-1. In 
a number of cases the magnesium was also estimated. 
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The Amount of Amino-acids in Blood. K. pE Snoo (Diss. 
Utrecht, 1920, 130 pp.; from Physiol. Absir., 1921, 6, 368).—The 
amount of nitrogen due to amino-acids in human blood is, on an 
average, 6-8 mg. per 100c.c. This amount increases after a protein 
meal, as also does the amino-acid content of the urine. Absorption 
vf amino-acids probably ceases six hours after a meal. Details 
of the variation of the amino-acid content of the blood in cases of 
certain diseases are given. E. 8. 


Colorimetric Experiments on Tryptophan. V. The Pro- 
teins of Immune Sera and their Tryptophan Content. Orro 
Firrx and Frirz Liesen (Biochem. Zeitsch., 1921, 116, 232— 
236).—Sera from horses immunised against diphtheria, dysentery, 
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and tetanus showed an increased content of sera protein duc to 
an increase in the y-globulin fraction. The content of tryptophan 
in each fraction was, however, normal. H. K. 


Photosynthetic Processes in the Air, upon the Land, and 
in the Sea in Relation to the Origin and Continuance of 
Life on the Earth. Hugo Miiller Lecture, delivered before the 
(Chemical Society on June 16th, 1921. Benszamtn Moore (T., 1921, 
49, 1555—1572). 


Dietary Factors influencing Calcium Assimilation. I. 
The Comparative Influence of Green and Dried Plant Tissue, 
Cabbage, Orange Juice, and Cod-liver Oil on Calcium 
Assimilation. FE. B. Hart, H. Sreenspock, and C. A. Hoprrerr 
(J. Biol. Chem., 1921, 48, 33—50).—The calcium balance of dry 
and lactating goats is positive on a diet of green oats and negative 
on one of dry oat straw. It is therefore concluded that the former 
diet contains a dietary factor which facilitates calcium assimilation. 
The same factor is present in cod-liver oil but absent in raw or 
dried cabbage. Experiments with orange juice did not lead to 
consistent results (cf. also Steenbock and Hart, A., 1913, i, 550; 
Meigs, Blatherwick, and Cary, A., 1920, i, 203). E. Ss. 


The Behaviour of the Residual Nitrogen of Egg-white 
and of Yolk on Incubation. Masasr Tomita (Biochem. Zeitsch., 
1921, 446, 12—14).—After removal of all substances precipitable 
by boiling dilute acetic acid and by tannic acid solution, the author 
determined the total residual nitrogen in the filtrate by Kjeldahl’s 
method, the nitrogen in the fraction still precipitable by phospho- 
tungstic acid by Kjeldahl’s method, and the amino-nitrogen in 
the final filtrate by van Slyke’s method. Fresh eggs contain very 
little residual nitrogen or amino-nitrogen, but as incubation proceeds 


there is a steady increase of residual nitrogen up to fourteen days. 
H. K. 


Behaviour of Dextrose added to the White of Eggs during 
Incubation. Masast Tomita (Biochem. Zeitsch., 1921, 116, 
22—27).—The normal content of dextrose in eggs after three days’ 
incubation is 0-43% in the egg-white and 0-2% in the yolk. Addi- 
tion of dextrose to the white of fresh eggs followed by incubation 
for three days causes a marked disappearance of dextrose from 
the egg-white, but not from the yolk. Dextrose appears therefore 
to be a source of the lactic acid produced. H. K. 


The Formation of d-Lactic Acid in the Animal Organism. 
Masagz Tora (Biochem. Zeitsch., 1921, 116, 1—11).—Quantitative 
experiments on eggs show that the d-lactic acid content is very 
small and of the order 0-006% in egg-white and 0-01% in the yolk. 
The lactic acid content of unfertilised is less than that of fertilised 
eggs, and, as incubation proceeds, the lactic acid reaches its maxi- 
mum on the fifth day and becomes very small at the end of a 
fortnight. H. K. 


i. 830 ABSTRACTS OF CHEMICAL PAPERS. 


The Influence of the Addition of Dextrose and Alanine to 
Egg-white on the Formation of d-Lactic Acid during Incu. 
bation. Masagi Tomrra (Biochem. Zeitsch., 1921, 116, 15—21)— 
Dextrose and alanine were separately added to the white of an egg 
and the egg incubated for three days. Alanine had no marked 
effect on the lactic acid content of egg-white or yolk, but dextrose 
produced an increase in the lactic acid content of egg-white somewhat 
less than 100%. H. K, 


The Formation of Sarcolactic Acid in the Animal Organism, 
The Formation of d-Lactic Acid by the Autolysis of Hen's Eggs, 
Masaji Tomita (Biochem. Zeitsch., 1921, 116, 28—39).—The lactic 
acid content of egg-white undergoing autolysis is independent of 
time, but that of the yolk increases considerably and eventually 
falls off. If dextrose is added to yolk, the lactic acid shows an 
enormous increase, whilst that of the egg-white is unchanged. 
Alanine has no effect in either case. During autolysis, an enzyme 
present in the yolk, but not in the egg-white, has the power of 
converting dextrose into lactic acid. H. K. 


Chemical Composition of the Egg-shell of the Silkworm 
Moth. Masasi Tomita (Biochem. Zeitsch., 1921, 1146, 40—47)— 
The egg-shell of the silkworm moth is composed of protein and 
not of chitin. On hydrolysis with acids and separation of the 
amino-acids by the standard methods, 40% of the constituent 


amino-acids was isolated. Glycine, 13-7%, and tyrosine, 11-2%, 
were present in the largest proportion. H. K. 


Can the Chloridion of Ringer Solution be Replaced by 
other Ions with the beating Frog’s Heart ? E. R. O. Finck 
(Biochem. Zeitsch., 1921, 116, 262—265).—An isolated frog’s heart 
continues to beat when all chloridion is replaced by bromidion. 
The substitution by the iodide ion or by the nitrate ion exerts a 
harmful effect owing to formation of iodine or nitrite. H. K. 


Conditions for the Precipitation of the Wassermann 
Reaction Antigen (Heart Extract). Rupotr MULuEr (Biochem. f 
Zeitsch., 1921, 116, 215—223)—When an alcoholic extract of f 
ox-heart is added to sodium chloride solutions of various con- 
centrations, a colloidal solution is primarily obtained, further 
addition of the alcoholic solution leading to precipitation. The 
higher the initial concentration of the saline solution the smaller 
the quantity of the alcoholic heart-extract necessary to produce 
precipitation. H. K. 


The Selective Absorption of Potassium by Animal Cells. 
I. Conditions Controlling Absorption and Retention of 
Potassium. Psu H. Mitrcuert and J. WALTER WILSON 
(J. gen. Physiol., 1921, 4, 45—56).—The potassium content of the 
muscles of frogs decreases by 8 to 15% during perfusion with a 
potassium-free Ringer solution, but this loss may be due entirely 
to the presence of a potassium-free medium. There is no additional 
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loss of potassium if the muscle is stimulated during the perfusion, 
but a larger loss occurs if stimulation is carried so far as to cause 
loss of irritability. Probably this is connected with the fact that 
a contracting muscle more readily takes up rubidium and cesium 
than a resting one. W. O. K. 


Chemical and Physical Properties of Muscle and Muscle 
Extracts. VII. Fats, Cholesterol, and Lipoids in the Extract 
from Striped Muscle of Dogs. G. QUAGLIARIELLO (Arch. 
internat. Physiol., 16, 239—250; from Chem. Zenitr., 1921, iii, 
568).—The extract was obtained from the muscle of fasting dogs, 
using a Buchner press. After separation of fat by centrifuging, 
the extract was warmed with an equal volume of 1% sodium 
chloride for thirty minutes at 45° and then placed in an ice-chest 
for twenty-four hours, whereby myosin separated in granular 
fom. This was removed by centrifuging and the myoprotein 
remaining in solution separated by coagulation. The myosin was 
examined quantitatively for ash, total nitrogen, total fatty acids, 
unsaponifiable fat (cholesterol), and lipoid phosphorus. In the 
case of the myoprotein, total nitrogen, total acid, and cholesterol 
were estimated. Of the total fatty acids and cholesterol in the 
fat-free extract, 90% occurred in the myosin granules. Of the 
fatty acids in myosin, half is associated with phospholipoids. The 
author concludes that the myosin granules (and consequently the 
fibrille) consist of lipoid substances, although no constant relation- 
ship was found between the total nitrogen and the total fatty 
acids of the myosin granules, as might be expected from this 
hypothesis (cf. A., 1913, i, 1132). G. W. R. 


Do Subminimal Stimuli influence the Course of Chemical 
Changes in Muscle ? Jaxkoxp K. Parnas and Emma LasKa- 
Mintz (Biochem. Zeitsch., 1921, 116, 59—70).—Contrary to the 
findings of Heidenhain and Gottschlich (Pfliiger’s Archiv, 1894, 
56, 355), the subminimal stimulation of frog’s muscle failed to 
produce any increase in the normal lactic acid content or in the 
degree of acidity. The lactic acid was estimated by Parnas’s 
modification of the method of von Fiirth and Charnass (Zentr. 


. | Physiol., 1915, 30, 1), an important simplification being the extrac- 


tion of the lactic acid by grinding the muscle with quartz sand and 
saturated ammonium sulphate at —10°. H. K. 


Carbohydrate Metabolism of Isolated Amphibian Muscle. 
JakoB K. Parnas (Biochem. Zeitsch., 1921, 116, 71—88; cf. A., 
1914, i, 772).—Details are given for the estimation of the carbo- 
hydrate content of 0-5 to 1-5 grams of muscle. Using this method, 
the author has investigated the relation between the carbohydrate 
consumption of muscle stimulated to maximum contraction several 
thousand times and the work done by it. The efficiency of the 
gastrocnemius is 35° and the sartorius 50%. The latter value 
agrees with that found by Hill (Ergebnisse Physiol., 1916, = 341). 

_K. 
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The Carbohydrate Metabolism of Isolated Amphibia 
Muscle. The Exchange in the Muscle of Pancreas-diahetic 
Animals. Jaxos K. Parnas (Biochem. Zeitsch., 1921, 146, 
89—101; cf. A., 1914, i, 772)—Experimental glycosuria was pro. 
duced. by removal of the pancreas from water-frogs. The carbo. 
hydrate consumption of the resting muscle and the amount of 
lactic acid formed in resting muscle and in heat-rigor muscle was 
the same as that of normal muscle. The same applies under 
anerobic conditions. The oxygen consumption of the muscle of 
the pancreas-free frog was the same as that of normal muscle, 
but the mechanical efficiency was somewhat less. The metabolism 
of the muscles of diabetic animals is thus identical with that of 
normal muscle. H. K. 


Mechanical Efficiency of the Combustion Processes occur- 
ring in Isolated Amphibian Muscle. Jaxon K. Parnas 
(Biochem. Zeitsch., 1921, 116, 102—107).—By means of an apparatus 
which is pictured and fully described, the oxygen consumption of 
the gastrocnemius muscle of the frog, whilst undergoing a great 
number of contractions, was measured over a period of several 
hours. The work done by the muscle compared with that calcu- 
lated from the oxygen consumption showed a mechanical efficiency 
of 44%. This agrees closely with the efficiency determined from 
the consumption of carbohydrate by the sartorious muscle. The 
only source of energy in isolated muscle is therefore the carbo- 
hydrate. H. K. 


Proteins of the Muscle of Haliotis gigantea, Gmelin. En 
TAKAHASHI (J. Chem. Soc. Japan, 1921, 42, 537—545).—Crushed 
pieces of the muscle of the ear-shell, Haliotis gigantea, were boiled 
with water, the insoluble part was treated with alcohol and ether 
and dried ; it contained water 4-02%, ash 6-40%, and total nitrogen 
14-236%. One hundred and twenty grams of the dried sample 
were hydrolysed by boiling with 360 grams of 25° sulphuric acid 
during ten hours and the following monoamino- and diamino-acids 
were isolated (in grams): cystine 4:3, tyrosine 5-6, glutamic acid 
12-4, alanine 1-2, leucine 18-0, proline 2-7, serine 2-3, aspartic 
acid 3-8, arginine 6-4, hystidine 0-4, and lysine 3-4 grams. Glycine 
was not present, and the presence of phenylalanine and valine is 
doubtful. K. K. 


The Distribution of Urea in the Organism. K. L. Gap- 
ANDRESEN (Biochem. Zeitsch., 1921, 116, 266—302).—A complete 
study of the amount of urea in the various parts of the body. 
The distribution coefficient of urea between plasma and corpuscles 
and between Ringer solution and corpuscles is between 0-72 and 
0-8. Between plasma and the various secretions the coefficient 
is unity, whilst between plasma and water-free fat it is 0-07. The 
concentration of urea is the same in all tissues and in the blood, 
with the exception of the fatty tissues. The concentration of 
ammonia is the same in the blood, the secretions, and the various 
organs. H. K. 
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Chemical Study of (I), certain Pacific Coast Fishes; (I), 
the California Sardine (Sardinia caerulea). D. B. Dux (J, 
Biol. Chem., 1921, 48, 73—82, 93—103).—Large variations wer 
found in the fat content of the fishes studied. These variation 
could not, usually, be correlated with any other factor, although 
in many cases the maximum fat content was found in the summer 
months. E. §, 


Formation and Excretion of Hippuric Acid in Man. |, 
SnapPeR (Nederl. Tidschr. Geneesk., 1920, 65, 3044; from Physiol, 
Absir., 1921, 6, 377).—Hippuriec acid in amounts up to 300 mg. 
daily was found in the urine of persons on a milk diet. The source 
of the benzoic acid necessary for its formation is probably phenyl. 
alanine, produced by the digestion of proteins. In men with normal 


kidneys, 5 grams of sodium benzoate were almost completely FP 


excreted in the form of hippuric acid within twelve hours. From 

a study of certain pathological cases the conclusion is drawn that 

the glycine depot of the body is not dependent on the bile secretion, 
E. 8. 


Amino-nitrogen in the Urine as indicated by the Formol 
Method. C. Cracco (Arch. sci. med., 1920, 43, 177—181).—The 
author considers that the amino-nitrogen indicated by the formol 
method in urine is not present in the form of simple amino-acids, 
but as more or less complex polypeptides. The discordant results 
commonly obtained are thus explained, since polypeptides are 
partly precipitated by salts of heavy metals or by phosphotungstic 
acid. In order to study the elimination of the more or less complex 
protein fragments in various pathological conditions, it is suggested 
that the formol method should be applied (a) after hydrolysis of 
the urine without any preliminary treatment, (b) after treatment 
with tannin and lead acetate, or with mercuric acetate, and (c) after 
hydrolysis of the filtrate obtained by precipitation with these 
substances. CHEMICAL ABSTRACTS. 


The Local Anzsthetic Properties of Benzoylcarbinol. 
A. M. Hsort and C. E. Kaurmann (Proc. Soc. Exp. Biol. Med., 
1920, 17, 79—80).—Benzoylearbinol possesses local anesthetic 
properties which in general are superior to those of benzyl alcohol, 
a-methylbenzyl alcohol, or phenylethyl alcohol. Benzoylearbinol 
is less irritant to the body-tissues than these compounds, and is 
the most stable of the series. Its solubility in water is sufficient to 
make it a practicable local anesthetic. © CHEMICAL ABSTRACTS. 


Methylation in the Animal Organism. I. Methylation 
of Pyridine in the Organism of the Rabbit. Masasr Tomi 
(Biochem. Zeitsch., 1921, 116, 48—54).—Contrary to the findings 
of Abderhalden and his co-workers, rabbits on various diets can 
convert pyridine to a small extent into methylpyridine, which was 
isolated as the platinum salt. H. K. 


Methylation in the Animal Organism. II. The Site of 
the Methylation of Pyridine in the Animal Organism. MasajJi 
Tomita (Biochem. Zeitsch., 1921, 116, 55—58).—Extirpation of 
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he spleen or pancreas in frogs has no influence on the production 
of methylpyridine, whilst removal of the liver completely inhibits 
t. In dogs, removal of the testicles or spleen has no influence on 
he production of methylpyridine. The methylation is assumed 
o take place in the liver, but experiments with isolated organs 
have not so far been successful. 


Biological Action of Proteinogenous Amines. A Con- 
tribution to the Question of the Acetonitrile Reaction. 0. 


‘PWorn (Biochem. Zeitsch., 1921, 116, 237—245).—Hunt (A., 1905, 


ii, 847) showed that the toxicity to mice of acetonitrile is greatly 
diminished by previous administration of thyroid substance. The 
author finds that tyramine and di-iodotyramine can likewise 
protect mice against acetonitrile. Histamine is, however, without 
action. H. K. 


The Toxicity of Acids to Infusoria. II. and III. M. E. CoLtett 
(J. Exp. Zool., 1921, 34, No. 1; from Physiol. Abstr., 1921, 6, 
353, 354).—II.-The addition of hydrochloric acid to solutions of 
organic acids does not yield conclusive evidence as to the toxicity 
of the molecule. Mixtures of certain acids (formic, acetic, butyric, 
valeric, benzoic, salicylic, with Paramcecium and Euplotes, and 
citric with Euplotes only) with their sodium salts are more toxic 
than can be accounted for by the P,, of the mixture or the toxicity 


of the salts. This seems to indicate that the molecules of these 
acids are in themselves toxic. There is no evidence of toxicity 
of the anion or the molecule in lactic, succinic, or tartartic acid 
at the concentrations used. The relative toxicity of 0-01.M-solu- 
tions of the sodium salts is as follows: Paramcecium—salicylate, 
benzoate, tartrate, succinate, citrate, formate, acetate, butyrate, 
valerate, chloride, lactate; Euplotes—citrate, salicylate, benzoate, 
tartrate, succinate, formate, chloride, acetate, butyrate, valerate, 
lactate. 

III. Length of life in solutions of various acids is extended by 
the addition of inorganic chlorides. The acids tested fall into 
two groups: the first includes hydrochloric, formic, acetic, succinic, 
lactic, tartaric, citric; the second butyric, hexoic, benzoic, salicylic, 
phenylacetic. The relative antagonistic power of the chlorides is 
set out. Sodium chloride increases the antagonistic power of 
barium and magnesium chlorides against all acids, but that of 
calcium and strontium chlorides only against acids of the second 
group. The action of the salts is probably doubie. Each has 
some influence on phase reversal, and thus on the rate of penetra- 
tion of the acid; and each also stabilises the cell colloids against 
the swelling or coagulative action of the H-ion. E. S. 
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Chemistry of Vegetable Physiology and Agricultuy 


Fermentation Process for the Production of Acetone, 
Alcohol, and Volatile Acids from Maize Cobs. W. H. Prrm. 
son, E. B. FRED, and J. H. Vernutst (J. Ind. Eng. Chem., 192), 
13, "157—759).—When maize cobs are heated under a pressure of 
20 lb. per square inch with about four times their weight of wate 
and 8% of their weight of sulphuric acid, they yield from 25 to 30°, 
of reducing sugars, chiefly xylose. The crude xylose syrup obtainei 
is fermented readily and almost completely by Bacillus aceto.¥ 
ethylicum ; 100 lb. of maize cobs yield 2-7 lb. of acetone, 6-8 lb.F 
of alcohol, and 3-4 lb. of formic and acetic acids. During the fer. 
mentation an excess of calcium carbonate must be present to 
neutralise the acids as they are formed. W. P.S. 


The Manufacture of Nitrates by the Biochemical Oxidation 
of Ammonia. E. BouLttancer (Ann. Inst. Pasteur, 1921, 3, 
575—602).—A description of large-scale laboratory experiments : 
designed to determine the best conditions for the preparation of 
nitrates by the biochemical oxidation of ammonium salts in solu f 


tions percolating through peat or some other material chargedf,, ; 


with nitrifying organisms. 

In the first stages a 0-25% solution of ammonium sulphatef, 
should be used percolating at the rate of 20—40 litres per cub. 
metre of peat perday. When the organisms have spread throughout 
the mass, this amount may be gradually increased to 200 litres oi 
0-75% solution. The presence of nitrates at the commencement 
checks the multiplication of the nitrifying organisms. Later on, 
ammonium nitrate, obtained by the interaction of the calcium 
nitrate previously formed and ammonium carbonate, may be used. 
It is preferable to pass the solution repeatedly through’ the same 
peat after adding each time a fresh amount of ammonium nitrate, Fe 
and in this way it is possible to bring the concentration of the fi 
calcium nitrate up to 120 grams per litre without harm to the 
nitrifying organisms. 

The peat may advantageously be replaced by pozzolani or volcanic 
scoriz as supports of the nitrification. W. G. 


The Decomposition of Pyruvic Acid by Various Fungi. 
T. Nacayama (Biochem. Zeitsch., 1921, 116, 303—306).—Six species 
of moulds were able to decompose pyruvic acid with production 
of acetaldehyde. The proportion of the latter was increased by 
addition of sodium or calcium sulphite. H. K. 


Effect of Salt Proportions and Concentrations on the} 
Growth of Aspergillus niger. C. M. HAENSELER (Amer. J. Bot., 
1921, 8, 147—167).—When Aspergillus niger is grown on nutrient 
solutions containing potassium dihydrogen phosphate, calcium 
nitrate, and magnesium sulphate, increase in the total concentration 
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nf solutions containing the same proportions of salts produces a 
orresponding increase in yield. The yield is approximately pro- 
portional to the amount of nitrate present in the culture, although 
he partial concentrations of the other two salts can be varied 
within wide limits without affecting the yields. Calcium nitrate 
s preferable to sodium nitrate as a source of nitrogen. In cultures 
ith constant proportions of salts and total salt-concentrations, but 
vith sugar-concentrations varying between 1 and 8 atmospheres, 
he yields of fungus are very nearly proportional to the sugar- 
ncentrations of the cultures. CHEMICAL ABSTRACTS. 


Influence of Temperature on the Utilisation of Dextrose 
1 the Development of Aspergillus niger. Ewite F. TERROINE 
and Ren& WuRMSER (Compt. rend., 1921, 173, 482—483).—For 
a given medium, the ratio of dry weight of mycelium formed to 
extrose consumed in the growth of Aspergillus niger is independent 
of the temperature over the range 22° to 38°. W.G. 


Formation of Vitamin-A in Living Plant -tissues. 
‘ATHARINE Hope Cowarpb and Jack Ceci, Drummonp (Biochem. 
. 1921, 15, 530—539).—Dried seeds are generally deficient in 
jitamin-A, and, unlike that of the anti-scorbutic vitamin, the 
amount is not increased on germination. The formation of 
‘Fvitamin-A is closely dependent on the presence of chlorophyll; 
itis formed in green leaves from inorganic salts in water-cultures, 
but not in etiolated leaves or in mushrooms. Vitamin-A is appar- 
ently not associated with proteins, but may be removed with fat 
by solvents, and appears in the unsaponifiable fraction of the 


The Function of Calcium in the Nutrition of Seedlings. 
opNEY H. True (J. Amer. Soc. Agron., 1921, 13, 91—107).— 
Seedlings were grown in water culture solutions under laboratory 
onditions. Injury resulted to plants grown in pure water, for 
vater represents a partial ionic vacuum to roots and tends to 
, [establish an equilibrium with cell contents by the withdrawal of 

ions from the plant. Any one pair of ions will not fully overcome 
the injurious action, but it is largely overcome by salts yielding 
he calcium ion; to a less degree it is overcome by those yielding 
magnesium ions and but slightly or not at all by those carrying 
potassium or sodium ions. Calcium chloride, carbonate, and nitrate 
are most abundantly absorbed, whilst calcium sulphate is absorbed 
by plants which grow on sandy and acid lands. An increase in 
the number of kinds of nutrient ions present in the solution increases 
" [the absorption of electrolytes. Potassium ions when offered in a 

simple solution are neglected, but when accompanied by calcium 
ions are absorbed. Calcium ions make potassium physiologically 
available, whilst a less striking action by potassium ions exists for 
_ Producing absorption of calcium ions. As the variety of ions 
present in the solution is increased, the importance of rather sharply 
marked proportional relations becomes distinctly less than in 
simpler solutions. The presence of a certain minimal quantity of 
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calcium ions is probably the most striking single chemical o9 
dition of the solution. Doubtless, the physiology of the cel] igs 
the basis for an understanding of special services performed by th 
calcium ion. CHEMICAL ABSTRACTS, 


Effect of Ammonium Sulphate on Plants in Nutrieg”” " 
Solutions supplied with Ferric Phosphate and Ferro. 
Sulphate as Sources of Iron. Linus H. Jonzs and Joun W 
SuiveE (J. Agric. Res., 1921, 21, 701—728).—Wheat plants grow 
in the twenty selected Tottingham solutions (cf. Physiol. Res 
1914, [v], 1, 133) invariably produced a marked decrease in ths 
hydrogen-ion concentrations of the solutions. Plants grown ij 
similar solutions, in which ammonium sulphate was substituted 
for the potassium nitrate in equivalent osmotic concentrations 
invariably caused an increase in the hydrogen-ion concentration 
of these solutions during the early stages of growth. 

Ferric phosphate, in the quantities used (0-83 mg. of iron pe 
litre), was not sufficiently available in the Tottingham solution 
to supply the needs of the plants for iron, but it was readily avail. 
able to the plants in the solutions containing ammonium sulphate. 
Ferrous sulphate, used in the same proportion as regards iron Fru 
was sufficiently available in the Tottingham solutions to satisiy§ tior 
the needs of the plant for iron. The solutions containing am 4ll- 
monium sulphate with this form of iron in quantities of more thanff higt 
0-01 mg. of iron per litre were very toxic to the plants, the degree or f 
of toxicity increasing with the amount of iron added to the solutions§ usir 

The nature of the nutrient solution with respect to the salt by 
constituents and hydrogen-ion concentration appears to deter-§ up 
mine the availability and the efficiency of a given iron salt fork} sug 
plant growth. W. G. § tair 


Oxalic Acid Content of Young Leaves in Spring Foliage ,.,,, 
Arminius Bau (Zeitsch. techn. Biol., 1921, 8, 151—155; from 4. 
Chem. Zentr., 1921, iii, 175—176).—The spring foliage of Sambucus 
nigra, Crateegus oxyacantha, Aesculus hippocastanum, and barley 
gave small but measurable amounts of total and water-solubk— 1 
oxalate. The total oxalate, calculated as oxalate-ion in the dr Vit 
matter, varied from 0-495% in the young shoots of Sambucuf (J. 
gathered in the afternoon, to 0-03% in the young leaves of barley in 
The amount of water-soluble oxalate, where estimated, was ap-§ ap] 
proximately one-third of the total oxalate. In the case of Sambucus§ on 
an increase in total oxalate content was observed from early morning 
to late afternoon. G. W. R. 


The Chemical Constituents of Green Plants. XIII. Onf 19: 
the Volatile Basic Substances of Green Plants. HarrTwitf sul 
FRANZEN, ADOLF WAGNER, and ARTUR SCHNEIDER (Biochem.§ sol 
Zeitsch., 1921, 116, 208—214).—Out of twenty-eight plants ex-— wh 
amined all contained volatile basic substances; in the case of eth 
thirteen ammonia was identified. The amount of other volatile§ ion 
bases is very minute, even when employing a kilo. of startingg wh 
material. H. K. | by 
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ical col Significance of ‘‘ Lignin’’ Colour Reactions. Ernest C. 
RocKER (J. Ind. Eng. Chem., 1921, 13, 625—627).—The colour 
raction obtained when wood is treated with phloroglucinol, 
puitroaniline, etc., is not due to the lignin, but to the traces of 
an aldehyde which usually, if not always, accompany the lignin; 
MG ne aldehyde, coniferaldehyde, appears to predominate in wood, 
vanillin or furfuraldehyde occurring in small quantity only. 
(ertain non-aldehydic substances which are known to yield colour 
M# reactions similar to those of “ lignin ’”’ are shown to contain traces 
of aldehydes which are responsible for the colour formation. In 
‘UG the case of oil of cloves and oil of sassafras, the aldehyde present 
Bappears to be identical with that found in wood. Maule’s reaction 
“i (production of a red coloration when wood is treated successively 
OMs# vith permanganate, dilute hydrochloric acid, and ammonia) is 
# obtained principally with deciduous woods, and may afford a means 
of distinguishing these woods from coniferous woods, since the 
latter yield only a faint brown coloration. W. P.S. 


Methods of Extracting and Concentrating Vitamins-4A, 
-B, and -C, together with an Apparatus for Reducing Milk, 
Fruit Juices, and other Fluids to a Powder without Destruc- 
tion of Vitamins. J. F. McCienpon (J. Biol. Chem., 1921, 47, 
411—420).—The essential features of the methods are: the use of 
high pressure in the extraction of vitamin-A from dried green leaves 
or fruit skins moistened with 95% alcohol; the similar extraction, 
using 80°% alcohol, of vitamin-B from wheat germ or yeast, followed 
by the separation of resinous and lipoid material by acidification 
up to the isoelectric point of these colloids; and the removal of 
sugar from the vitamin-B extract and also from fruit juices con- © 
taining vitamin-C by fermentation with yeast. The extracts so 
, obtained are concentrated by a spray process in which hot flue gases 
lage meet a descending spray of the extract. Oxygen is excluded from 


frome the flue gases by regulation of the combustion of the furnace. 
nbucu: E. 8. 


barley 
olubk§ The Effect of Heat and Oxidation on the Antiscorbutic 
Vitamin. R. Apams Dutcuer, H. M. Harsuaw, and J. 8. HALL 
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arley,§ in orange juice resists half an hour's boiling at 100° in a reflux 
is apf apparatus, but is partly destroyed by hydrogen peroxide, especially 
hucus® on warming (cf. Delf, A., 1920, i, 460). G. B. 


rn 
R Carrageen (Chondrus crispus). II. The Occurrence of 
Ethereal Sulphates in the Plant. Pavut Haas (Biochem. J., 
Onf 1921, 145, 469—476).—The colloidal hot water extract consists of a 
TWIcf substance more soluble in cold water and giving thick, viscous 
chem.§ solutions, and one more soluble in hot water, producing solutions 
s ex-§ which gelatinise on cooling. The latter is the calcium salt of an 
se off ethereal sulphate of which the calcium is freely ionised. Sulphate 
latilef ions cannot be shown to be present until after hydrolysis. This is 
rtingf why the high ash content of carrageen (14-69%) cannot be reduced 
K. | by dialysis. G. B. 
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Manganese in Commonly Grown Legumes. J. S. Jony 
and D. E. Bututs (J. Ind. Eng. Chem., 1921, 13, 524—525).—The 
following quantities of manganese, expressed as milligrams pe 
kilo of air-dried substance, were found in various leguminoy 
plants :—Vetch, 42; red clover, 33; Alsike clover, 68; lucerne, 
23; field peas, 33 : sweet clover, 27; ’ white clover, 34. The leaves 
contained much more manganese than did the other parts of the 
plants, a fact which supports the theory that the primary function 
of the manganese is catalytic. W. P.S. 


The Presence of a Glucoside Decomposable by Emulsin 
in Two Species of Melampyrum. Marc Bripew and (M112) 
Mariz BRAECKE (Compt. rend., 1921, 173, 414—416) —Melampyrum 
arvense, L., and M. pratense, L., each contain an apparently lavoro. 
tatory glucoside which is decomposed by emulsin, giving reducing 
sugars and a black, insoluble compound. It is suggested that this 
glucoside may be identical with aucubin, a glucoside found in 
Aucuba japonica, L. W. G. 


The Saponarin in Mnium cuspidatum. ANTOINE Koz. 
LOWSKI (Compt. rend., 1921, 173, 429—431).—The cellular juice of 
the stem and leaves of Mnium cuspidatum contains, in solution, a 
colourless substance which gives all the reactions of saponarin. 
Its presence could not, however, be detected in other species of 
Mnium or in other mosses. W. G. 


The Chemical Composition of Peanut Oil. Grorce §. 
JAMIESON, WALTER F. BauGHMAN, and Dirk H. Brauns (J. Amer. 
- Chem. Soc., 1921, 43, 1372—1381).—Two samples of peanut oil 
were examined, but in neither case was there any indication of the 
presence of hypogezic acid. The compositions of the two samples 
were :—unsaponifiable matter 0-2, 0-394; glycerides of oleic acid, 
52-9, 60-6%; of linolic acid, 24-7, 21-6%; of palmitic acid, 82,7 
6: 39 ; ; of stearic acid, 4 2, 4: 9% ; : of arachidic acid, 4-0, 3-3%, and 
of lignoceric acid, 3-1, 2-6°% respectively. W. G. 


Constituents of Pelvetia Wrightii, Yendo. Kinsukre Konypé 
(J. Chem. Soc. Japan, 1921, 42, 537—545; cf. this vol., i, 387). 
K. K. 


The Cellulose Content of Spruce Wood. P. Kiason (Svenski 
Pappers Tidning, 1921, 24,7; cf. A., 1920, i, 148).—By continuing 
the digestion of spruce wood for ten to twenty days, the following 
revised analytical results were obtained: cellulose free from 
pentosans, 53%; hemicellulose, 15%; lignin, 30%; other sub- 
stances, 2%. CHEMICAL ABSTRACTS. 


; ofgvere obtained, the total yield being 51-7% of the acetylene. 


Organic Chemistry. 


Petrol prepared from Rape Oil. ALPHONSE MAILHE (Compt. 
rnd., 1921, 173, 658—660)—When rape oil is passed over a 
opper-aluminium catalyst at 550—650°, it gives a gas, burning 
vith a very luminous flame and consisting of olefines and paraffins, 
together with some carbon monoxide and dioxide, and a liquid 
fom which two fractions can be obtained by distillation. If these 
two lighter fractions are hydrogenated over reduced nickel at 
180°, they give a mixture of aromatic and cyclic hydrocarbons. 


Hydrogenation of Acetylene for the Preparation of Fuel Oils. 
Ket Opa (J. Chem. Ind. Japan, 1921, 24, 1161—1166).—The 
catalyst was prepared by reducing a mixture of nickel and mercury 
[oxides in a current of hydrogen. Over this catalyst a mixture of 

qual volumes of purified acetylene and hydrogen was passed 
sdowly at 25—35°. A light oil, consisting of ethylenic hydrocarbons, 
ad a heavy oil, b. p. 200—300°, which remained with the catalyst, 


K. K. 


.§ Preparation of Tetrachloroethane and Trichloroethylene 
‘from Acetylene and Chlorine. Sapao Ier (J. Chem. Ind. 
sJapan, 1920, 23, 1217—1237).—For the preparation of tetra- 
thloroethane from acetylene and chlorine, the use of antimony 


pntachloride as a catalyst is desirable, but difficulties arise in the 
decrease of the absorptive power of the catalyst, in its recovery, 
9 gad in the danger of explosions. Trichloroethylene is prepared 
yield by boiling tetrachloroethane (100 parts) with calcium 
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Preparation of Methyl Bromide. WiLHELM STEINKopr and 
Gustav Scuwen (J. pr. Chem., 1921, 102, 363—364).—The 
addition of bromine to a mixture of phosphorus and methyl alcohol 
tft the ordinary temperature (Steinkopf and Frommel, A., 1905, 
i, 501) sometimes results in the production of flame. This danger 
may be avoided and the yield of methyl bromide, calculated on 
he bromine used, increased to 77% if the methyl alcohol is boiled 
. for about fifteen minutes before the addition of bromine and gentle 
boiling maintained while the bromine is being added. Methyl 
momide is thus obtained far more cheaply than by Bygdén’s 
uethod (A., 1911, i, 413). Zo we. Bs 


The Dimorphism of Potassium Ethyl Sulphate. Da.zre. 
WELLYN Hammick and JoHN MytneE Motuaty (T., 1921, 119, 

'802—1806). 

VOL. CXX. i. te 
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The Liver Lecithin. P. A. LEVENE and H. 8S. Simms WJ. Bid F yi 
Chem., 1921, 48, 185—196).—Liver lecithin, purified by means ¢ 
the cadmium chloride compound, yields on hydrolysis two saturate 
and two unsaturated fatty acids. The former are palmitic an 
stearic acids, whilst, of the latter, one gives stearic and the othe 
arachidic acid on reduction. The degree of unsaturation of the 
unsaturated acids has not been determined; the one yielding 
arachidic acid on reduction appears, however, to form an octa. 
bromide. The presence of four different acids suggests that liver 
lecithin is a mixture of different lecithins. This is confirmed by 
molecular-weight determinations of hydrolecithin, C,,H,,.0,NP, 
obtained by Paal’s method, for which the boiling-point method 
yielded values of 810 and 700 (cf. A., 1920, i, 788). E. §. 


Preparation of Methyl Mercaptan. IF. Arnpt [with E. Miz 
and G. Eckert] (Ber., 1921, 54, [B], 2236—2242).—S-Methyliso. 
thiocarbamide sulphate, needles, m. p. 244° (decomp.), is prepared 
conveniently in about 90% yield by gently warming an aqueow 
solution of thiocarbamide with methyl sulphate until the first 
violence of the action subsides and subsequently evaporating the 
solution until most of the solvent is eliminated. It is decomposed 
when warmed with 5N-sodium hydroxide solution into cyan. 
amide (which immediately becomes polymerised to dicyanodiamide) 
and methyl mercaptan, which is obtained pure after being washed 
with a little dilute sulphuric acid and dried with calcium chloride; 
methyl mercaptan has b. p. 6°, d® 0-894. 

S-Methylisothiocarbamide, SMe-C(:NH)-NH,, is readily prepared 
by the action of methyl mercaptan on cyanamide in well-cooled, 
anhydrous ether; it crystallises in colourless leaflets, m. p. 79 
after softening at 75°, becoming decomposed thereby into methyl 
mercaptan and dicyanodiamide. It can be preserved unchanged 
in closed vessels in an ice-chest for one to two days, but gradually 
becomes decomposed with formation of dicyanodiamide. Previous 
failures to isolate the compound from its salts are not due to 
inherent instability of the substance, but to the use of solvents of 
unsuitable boiling-point; the isolation is conveniently effected 
from the hydrochloride and sodium methoxide in absolute methyl 
alcoholic solution. H. W. 


Some Derivatives of Monothioethylene Glycol. Grorcz 
MacDONALD BENNETT and EpirH Muriet Wuincor (T., 1921, 119, 
1860—1864). 


Dichloroacetates and Chlorobromoacetates from «{§-Di- 
chlorovinyl Ethyl Ether. HoLianp Crompton and PHYLLIS 
Mary Trirrirt (T., 1921, 119, 1874—1875). 


Anhydrides of the Higher Aliphatic Fatty Acids. D. HoLp: 
and Ipa Tacke (Chem. Zeit., 1921, 45, 949—950; 954—956; 
cf. Holde and Smelkus, A., 1920, i, 811; Holde and Tacke, A, 
1920, i, 811).—The pure anhydrides of the fatty acids of linseed oil 
can be prepared in 92-4% yield by heating the mixed fatty acids 
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with two and a half times the theoretical quantity of acetic 
anhydride at 140—160°, removal of acetic acid and unchanged 
acetic anhydride by distillation of the product from a_boiling- 
water bath under 14 mm. and finally under 1—2 mm. pressure, 
agitation of the solution of the residue in light petroleum with 
sodium carbonate solution (4%) to which alcohol is ultimately 
added, and removal of the solvent in a current of carbon dioxide, 
and, finally, in a vacuum. When exposed to air, the anhydrides 
dry less rapidly than the corresponding glycerides, but suffer a 
greater increase in weight owing to hydration to the corresponding 
acids and oxy-acids. Pure oleic anhydride crystallises in silvery 
scales, m. p. 22-2°, and can be used for certain culinary operations. 
Its electrical conductivity in anhydrous acetone is considerably 
greater than that of oleic acid; glacial acetic acid is not a suitable 
solvent for this purpose, since it-is partly converted into acetic 
anhydride under the influence of oleic anhydride. 

The behaviour of the anhydrides when heated under diminished 
pressure has been investigated in the case of the compounds from 
rape-seed oil; under 22 mm. pressure, about 30% distils over 
and the residue then suddenly becomes transformed into a porous, 
rubber-like mass probably consisting of polymerised substances 
which are convertible only with difficulty into the corresponding 
fatty acids. 

Hanus’s method is strongly recommended for the estimation of 
the iodine numbers on account of its accuracy and rapidity. H. W. 


Metal Salts of Thioglycollic [«-Thiolacetic] Acid. C. N. 
Myers (J. Lab. Clin. Med., 1921, 6, 359—373).—«-Thiolacetic acid 
is prepared by heating chloroacetic acid with potassium hydrogen 
sulphide, acidifying, and extracting the free acid with ether. When 
the clear mixture formed by dissolving metallic salts or hydroxides 
in an aqueous solution of the sodium salt is acidified, acids of the 
type SR-CH,°CO,H are obtained. These are generally crystalline 
substances readily soluble in water, but decomposing in aqueous 
solution, especially in light, with the production of a metallic 
sulphide. Salts of the type SR°CH,°CO,Na are obtained by 
addition of absolute alcohol to solutions of the metallic oxides in 
sodium «-thiolacetate solution. Compounds of the following 
were prepared : bismuth, copper, rubidium, silver, gold, glucinum, 
cadmium, mercury, thallium, cerium, lead, vanadium, arsenic, 
antimony, molybdenum, tungsten, uranyl, nickel, cobalt, platinum, 
and zinc. CHEMICAL ABSTRACTS. 


The Significance of the Formation of Boro-complexes 
(and Acetonic Compounds) in Studying the Constitution 
and Configuration of Polyhydric Alcohols and Hydroxy-acids. 
J. BOESEKEN (Rec. trav. chim., 1921, 40, 553—567).—A summary 
of work carried out by the author and his students during the past 
ten years. The following conclusions are drawn: Boric acid in 
dilute aqueous solution forms strong complex acids with phenols 
and polyhydric alcohols when the hydroxyl groups are situated 
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in the same plane and on the same side of the two carbon atom; 
to which they are attached. The production of these acids jj 
due to the formation of five-, and in some cases six-membered 
rings. Similar groups exert a repulsive action on each other. The 
chemical character of the organic portion of the complex has 4 
minor influence on its acidity: the increase in conductivity de. 
pends primarily on the favourable position of the hydroxyl groups, 
The results enable the positions of the hydroxyl groups in space to 
be determined with respect to each other and to the rest of the 
molecule with greater certainty than hitherto; theoretical infer. 
ences are in accord with the facts when the mobility of molecular 
structure is taken into account. 

The summary deals systematically with each group of organic 
compounds members of which have been investigated. In solution, 
the carboxyl group is hydrated to C(OH)s, and in concentrated 
solution «-keto-carboxylic acids to —C(OH),°C(OH),. H. J. E. 


The Influence of some «-Keto-acids on the Conductivity 
of Boric Acid. J. Bénseken and B. B. C. Fexrx (Rec. trav. 
chim., 1921, 40, 568—573).—The increased conductivity of boric 
acid in presence of pyruvic acid in concentrated solution has been 
attributed to the hydration of pyruvic acid or, alternatively, to its 
transformation into an enolic form, 

CH,°CO-CO,H —» CH,:C(OH)-CO,H. 
The latter explanation cannot apply in the case of trimethylpyruvic 
acid, which gives similar results with boric acid. Three aromatic 
a-ketonic acids (phenylglyoxylic, mesitylglyoxylic, and phthalonic), 
each having no hydrogen atom attached to the $-carbon atom, 
have been examined for comparison. The effect varies in each 
case to a different amount with the concentration. The con- 
clusion is drawn that, in concentrated solution, hydration of the 
CO-group, in addition to hydration of the CO,H-group occurs, 
dissociation of the former taking place rapidly with dilution. 
H. J. E. 


The Distinction between «-Hydroxy-acids, OH:-CHR:CO,H 
and OH*CRR’-CO,H, by the Boric Acid Method and the Space 
Configuration of these Substances. J. BézsEeKen (Ree. trav. 
chim., 1921, 40, 578—581).—As the increase in conductivity in 
solutions of boric acid caused by the addition of «-hydroxy-acids 
depends on the space relation of two hydroxyl groups (see above), 
such increase may be used to distinguish between the two series 
of acids as for mono-substituted acids, it is less than for di- 
substituted. The influence of the hydroxyl group increases with 
the weight of R in the aliphatic series. In the aromatic series, 
other causes affect the regularity of the increase. When a 
hydroxyl and a carboxyl group are attached to the same carbon 
atom which forms part of a ring, the effect seems to decrease. 
Suggestions are made as to the interpretation of the results with 


regard to the space configuration of hydrated carboxyl groups. 
H. J. E. 
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The Formation of Oxalic Acid from Lignin. E. HEvUsER 
and A. WrnsvoLp (CelluJosechem., 1921, 2, 113).—Heuser, Roesch, 
and Gunkel (Cellulosechem., 1921, No. 2) have stated that the 
alkaline fusion of lignin, prepared by Willstatter and Zechmeister’s 
method, yields little or no oxalic acid. It is now found that a 
yield of 20% of oxalic acid can be obtained from lignin. Thus, 


sats. 4 grams of lignin and 50 grams of potassium hydroxide are heated 
t ya for forty minutes at 280°. The fused mass is dissolved in water, 
®t He Bf dilute hydrochloric acid added to precipitate unaltered lignin, and 


from the filtrate, after clarification with animal charcoal in the 
usual manner, the oxalic acid is precipitated as calcium oxalate 
(1-016 grams); ef. A., 1919, i, 58, 239, 368. F. M. R. 


Preparation of Fumaric Acid. Cart WernmeEr (Brit. Pat. 
146411).—Fumaric acid is obtained by the fermentation of sac- 
charine liquids such as beer wort, grape juice, or solutions of sucrose, 
dextrose, maltose, etc., containing the requisite nutritive material, 
with a pure culture of Aspergillus javanicus, otherwise known as 
A. fumaricus. For example, 100 grams of sugar in 1 litre of water 
are sterilised and inoculated with the fungus; 35 grams of calcium 
carbonate and the usual nutritive salts for the fungus are added, 
and after two to three weeks’ fermentation at 20° about 120 grams 
of crystalline calcium fumarate will have been deposited from the 
solution. From this salt fumaric acid is obtained by any of the 
usual methods. G. F. M. 


Experiments on the Synthesis of the Polyacetic Acids 
of Methane. IV. Conditions of Formation by the Cyano- 


om, 
ach acetic Ester Method of Stable Methanetriacetic Esters. 
on- CHRISTOPHER KELK INGOLD and Epwarp ARTHUR PERREN (T., 
the 1921, 119, 1865—1868). 

Irs, 


Experiments on the Synthesis of the Polyacetic Acids of 
Methane. V. The Preparation of Carboxymethanetriacetic 
Acid. CxHristopHeR Kextxk Incoip and WALTER JAMES PoWELL 
(T., 1921, 119, 1869-1874). 


Phosphoric Esters of some Substituted Glucoses and 
their Rate of Hydrolysis. P. A. Levene and G. M. MEYER 
[with I. WEBER] (J. Biol. Chem., 1921, 48, 233—-248).—The present 
paper is a continuation of one by Levene and Yamagawa (A., 1920, 
i, 712). The rates of hydrolysis of the following phosphoric esters 
were studied, the amorphous barium salt being employed in each 
case: (1) ¢-Phosphoric ester of «-, 8-, y-, «-diacetone-glucose, (2) 
¢-phosphoric ester of «8-monoacetone-glucose, (3) phosphoric ester 
of «8-monoacetone-glucose, (4) y- or «-phosphoric ester of «$-mono- 
acetone-glucose, (5) ¢-phosphoric ester of $y<-trimethyl methyl 
glucoside, (6) $-phosphoric ester of y«¢-trimethyl methyl] glucoside. 
The positions of the phosphoric acid groups, where stated, were 
determined by the method of preparation. (2), (3), and (4) gave 
hydrolysis constants of 58(10-%), 44(10°), and 24(10-%) respec- 
tively; the rate of hydrolysis of (1) was identical, and that of (5) 
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almost identical, with that of (2), whilst (6) did not yield a cop. 
stant, a result which was attributed to the probable presence of 
trimethyl glucose as an impurity. The authors conclude from 
these results that the stability of the phosphoric acid group depends 
on its position in the sugar molecule. (6) Was prepared by the 
following method: «$-monoacetone-glucose was methylated by 
means of methyl sulphate, giving ye¢-trimethyl-«8-monoacetone-glucose, 
b. p. 88—90°/0-:03 mm., [«]} —28-5°. Hydrolysis of this gave 
ye¢-trimethylglucose, b. p. 147°/0-05 mm., [«]j) —10-95° initial, 
—14-6° final, which was converted into yeé- -trimethylmethylglucoside 
b. p. 135°/0- 035 mm. , by heating with methyl alcoholic hydrogen 
chloride (cf. Irvine and Scott, T., 1913, 103, 573). E. 8. 


The Constitution of Polysaccharides. III. The Relation- 
ship of I-Glucosan to d-Glucose and to Cellulose. Jamzs 
CoLquHouN Irvine and Jonn WatteR Hype OxpxHam (T., 1921, 
119, 1744—1759). 


The Thermal Decomposition of Sucrose under Reduced 
Pressure. JosepH Reriy (J. Soc. Chem. Ind., 1921, 40, 249— 
251T).—A study of the dry distillation of sucrose under similar 
conditions to those which have been employed already with cellu. 
lose or starch. On an average, the yield of distillate collected at 
60° was about one-quarter that obtained in comparative experi- 
ments with cellulose or starch, and was also less than that previously 
obtained from 8-glucose or certain 8-glucosides. In the dry distil- 
lation of sucrose under reduced pressure, there is much decom- 
position, and the distillate, after purification, appears to be a 
mixture which contains substances closely related to the sugars. 
The presence of /-glucosan in the mixture was established through 
the formation of tribenzoyl-l-glucosan, m. p. 198:5—200°, but the 
amount could represent only a small proportion of the original 
sucrose molecule. Assuming that the breakdown of sucrose 
follows similar lines to the breakdown of cellulose under similar 
conditions, this result indicates the absence of the 8-glucose struc- 
ture as a main grouping in sucrose structure. The presence of a 
second compound in the distillate was suspected, for a small 
quantity of a nitrate, white crystals, m. p. 138—145°, was isolated 
from the products of nitration of the purified distillate and differed 
from /-glucosan trinitrate and levulosan trinitrate. 

The presence of furfuraldehyde in the distillate was shown by 
the formation of furfuramide, m. p. 117°, furfurylideneacetone, 
m. p. 39—40°, and the p-nitrophenylhydrazone, m. p. 136—137°. 
Derivatives of furfuraldehyde were also present, but were only 
qualitatively studied. Acetic acid is the principal acid present in 
the distillate. During the thermal decomposition of sucrose under 
reduced pressure, gases and vapour are evolved continuously. In one 
experiment, formaldehyde was detected, and in other experiments, 
in which 99 c.c. of gas at 20°/753 mm. were obtained from 1 gram 
of pure sucrose, the presence of carbon dioxide, carbon monoxide, 
and unsaturated hydrocarbons, and a saturated hydrocarbon was 
observed. F. M. R. 
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Method of Dispersion of Cellulose in Concentrated Aqueous 


Con. 
e of | Solutions of Neutral Salts. P. P. von Wermarn (Kolloid Zeitsch., 
tom # 1921, 29, 197—198).—An answer to a criticism of Herzog and Beck 
ands J (this vol., i, 97) of the author’s work on the dispersion of cellulose 
the Hin concentrated aqueous solutions of neutral salts (A., 1912, i, 
by 679). The author points out that whilst cellulose may be dis- 
08e, rsed in aqueous solutions of sodium iodide, calcium bromide, 
ave ff calcium iodide, strontium iodide, and barium, calcium, and strontium 


thiocyanates under atmospheric pressure, in other cases, such as 
lutions of sodium, potassium, and barium chlorides, increased 
pressure must be employed. J. F.S. 
Swelling and Dispersion of Cellulose in Concentrated 
Aqueous Solutions. P. P. von WEIMARN (Kolloid Zeitsch., 1921, 
29, 198—199).—-Cellulose may be dispersed in a solution of any 


[ES 

21, Beasily soluble salt of a sufficiently great concentration, and the 
degree of dispersion is so much greater the more soluble and the 

ed fp more hydrated the salt is. Dispersion and swelling of cellulose 


may also be effected by bringing it into contact with water under 

a large external pressure. The swelling and dispersion produced 

by salt solutions increase in the following order: sodium chloride, 
barium chloride, potassium iodide, strontium chloride, calcium 
bromide, and lithium chloride at ordinary temperatures and pres- 
sures. In the case of sodium chloride, the swelling is scarcely 

noticeable after the materials have been in contact for five years 

and eight months, whilst with lithium chloride complete swelling 

has occurred in a much shorter time. J. F.S. 


Chloro-cellulose Esters, and the Action of Chloro-acyl 
Chlorides on Cellulose. W. Leigu Barnett (J. Soc. Chem. 
Ind., 1921, 40, 253—256r)—The action of chloroacetyl chloride 
and also of the mixed chloroacetic-acetic anhydride on cellulose is 
oe of esterification accompanied by resolution of the cellulose 
coupled with partial hydration of the cellulosic residue. The 
hydration occurs during the treatment of the ester with water 
while it is being freed from acidic impurities. More than fifty 
preparations were made from cellulose and chloroacetyl chloride 
under different conditions, and in many cases the reaction could 
not be checked in time to isolate solid esters insoluble in water, 
for, in general, rapid degradation of the complex accompanied 
esterification, and resulted in the formation of water-soluble esteri- 
fied carbohydrates. In a typical preparation, 1 gram of cellulose 
was moistened with acetic acid (which just previously had been 
coloured by chlorine) and the excess liquid removed by squeez- 
ing; 10 c.c. of a mixture of 1 part of pyridine with 2 parts of 
toluene were added; and then slowly with stirring 8 c.c. of chloro- 
acetyl chloride, containing a trace of sulphur dioxide. The cellulose 
gelatinised gradually, and the solution became very dark, but 
cleared somewhat on warming. The gelatinous mass obtained on 
cooling consisted of a product soluble in alcohol, cellobiose hepta- 
acetate, and a cellulose glycollate, [C,H,0,(CO,°CH,"OH)g],,HCI, 
soluble in ether, finally obtained as a white powder, m. p. 237—238°. 
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The glycollic esters of cellulose were investigated further, and , 
large number of mixed esters, with definite melting points an 
great solubility in acetone, were obtained, for example, 
[(CgH,0,)3(CO,*CH,-OH),(OAc)2};2,10HCl, 

a white powder, m. p. 256°. The action of dichloroacetyl chloride 
on cellulose in presence of pyridine, diluted with benzene, is mor 
vigorous; the products are not uniform, but consist of cellulog 
acetates with chlorinated esters. The esterification of cellulose 
proceeds smoothly with chloroacetyl chloride in acetic acid solution 
together with traces of chlorine and sulphur dioxide, and the 
products can be isolated as required. The products all correspond 
with the general formula (C,,H5909),HCl, and appear to be mixed 
esters of acetic and hydracrylic acids. They are powders possessing 
definite melting points which decrease with diminution in the 
value of x, whilst the chlorine content increases. When melted 
they form transparent liquids which solidify to almost colourless 
resins on cooling. For example, (C,,H.0,9);,HCl, m. p. 225— 
226°; [C,H,O,(CO,-CH,°CH,°OH),°OAc],,,HCl, m. p. 222°, which 
forms a red p-bromophenylhydrazone, m. p. 196° with decomp,; 
(Cy4H9049),,;HCI, m. p. 202°; (C,4H59049);3HCl, m. p. 224—225°, 
which forms a benzoate, m. p. 230°; (C,4Ho90j9)gHCl, softens at 
190°, m. p. 202°; (C,4Hs9049),HCl, with no definite melting point, 
but forms a syrup at 168°. 

Attempts to prepare a similar series of products by using mixed 
acetic-chloroacetic anhydride, CH,*CO-O-CO-CH,Cl, led to products 
of the general formula [(C,H,0,(OAc)s ]n,HCl. 

At no stage in any of the series of cellulose esters, or derivatives 
therefrom, is there an abrupt change in properties, but throughout 
as the magnitude of the cellulose complex diminishes so the physical 
constants such as solubility and melting point become clearly 
defined, and also follow a general order, the solubilities increasing 
and the melting points decreasing with diminution of the number 
of cellulose units left in the esters. F. M. R. 


Investigation of the Viscosity of Cellulose Acetates. Anna 
von Fiscner (Kolloid Zeitsch., 1921, 29, 260—265).—It is shown 
that the suitability of a cellulose acetate for the production of a 
plastic substance cannot be decided from its viscosity alone, but 
from the viscosity-composition curve. The viscosity of cellulose 
acetate in a series of solvents has been investigated, and the influence 
of temperature determined in some cases. The solvents examined 
were: acetone, acetone—alcohol, acetone—20% camphor, acetone- 
40% camphor, acetone-10% triacetin, acetone—25°, dichlorohydrin, 
acetone-50%, dichlorohydrin, and acetone—10°% p-toluenesulphon- 
amide. It is shown that the thirty-nine specimens of cellulose- 
acetate examined may be classed in seven viscosity types. A 
viscosity minimum in a mixture of acetone and alcohol containing 
90 vol. % of acetone indicates an unusable cellulose acetate ;_ whilst 
a cellulose acetate which gives a minimum viscosity in the mixed 
solvent containing 80 vol. % of acetone is a particularly usable 
specimen. Between the good type, 7, and the poor type, 1, no 
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diference could be found in the viscosity curves. Addition of 
Japanese camphor and triacetin increases the viscosity of cellulose 
acetate in pure acetone solution. The addition of dichlorohydrin 
and p-toluenesulphonamide increases the viscosity of solutions of 
the one cellulose acetate but decreases that of the other. Pre- 
liminary experiments on the viscosity of solutions of cellulose 
nitrate are described. J.F.S. 


Relation to Lignin of Crude Resin and Tannic Acid in 
Spruce Needles. A. C. von Ever (Svensk. Pappers-Tid., 1921, 
%4, 191—195).—A summary and extension of conclusions based 
on investigations by Klason (A., 1920, i, 148, 474, 821). 
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Substance. K. H. A. MeLtanperR (Svensk. Pappers- 
Tid., 1921, 24, 195—196)—Review of a dissertation by I. L. 
Hochfelder. By digestion of spruce chips with phenol, two sub- 
stances, ‘‘ lignin substance-«”’ (insoluble in ethyl ether) and 
“lignin substance-8 ’’ (soluble in ethyl ether) were obtained in the 
proportions of 23-1% and 18-6% respectively. The molecule of 
the former contains three hydroxyl groups, but no carboxyl or 
carbonyl groups. CHEMICAL ABSTRACTS. 


Lignin. I. Sulphite Liquor Lactone. Bror HOLMBERG 
(Ber, 1921, 54, [B], 2389—2406)—Much of this paper has been 
already published (this vol., i, 25). 

If, as proposed, the sulphite liquor lactone is that of diguaiacyl- 
tetramethylenecarbinolearboxylic acid, the latter will have the 
constitution, 


OMe 


CH(CH,°OH 
0 >-CB<cHcost) > 


OH-CH,CH-CH-C,H,(OH)-OMe 
CO,H-OH-CH-C,H,(OH)-OMe. . 


The lactone crystallises in small, white, six- or eight-sided plates 
or in flat, oblique, or wedge-shaped or triangular, pointed prisms, 
and in boiling acetone has the molecular weight corresponding with 
the formula Cy 5H ,0,. In alcoholic solution, it gives with ferric 
chloride a green coloration changing to brown, and with nitrite 
and concentrated sulphuric acid a brown solution, becoming green 
and then violet. With phloroglucinol and hydrochloric acid, it 
gives no reaction, but an alkaline solution which has been attacked 
by the air gives an intense cherry-red coloration with this reagent ; 
the lignosulphonic acids of sulphite liquors exhibit similar behaviour 
(cf. Klason, A., 1918, i, 59). 

The corresponding hydroxy-acid separates in bundles of capillary 
or fine, acicular crystals; various salts are described. The amide 
has [a }? +85°, and the diacetyl derivative of the lactone [«]} —73-5°. 

Sulphonation of the lactone and subsequent treatment with 
water yields a monosulphonic acid of the hydroxy-acid, Cy9H :0 498, 

$e 
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which forms a crystalline powder, m. p. 172—173° (decomp), 
the barium salt of this acid was analysed. 

When brominated in ethereal solution at the ordinary tempera. 
ture, the lactone yields: (1) a tribromo-derivative, Cy)H,,O,Br,, 
which crystallises in small, acicular prisms united to stellar o; 
leaf-like aggregates, sintering at about 230°, m. p. 238—24(' 
(decomp.), [a]; +20-5°, and (2) a tetrabromo-derivative, Cy9H,,O,Br, 
forming small, brownish-yellow crystals, sintering and darkening at 
about 255°, m. p. 260° (decomp.); [«]? +30-9°. 

When oxidised by means of various reagents, the lactone or the 
hydroxy-acid gives no definite compounds other than oxalic acid. 
The lactone withstands virtually without alteration a temperature 
of 220—230°, but at 250—260°, either at the ordinary, or slightly 
reduced, pressure, it undergoes transformation into products 
apparently identical with those obtained by treating the lactone 
either in the cold or more rapidly in the hot with sodium ethoxide. 
One such product, m. p. 210—211°, [«]} +28°, contained 64-8° ( 
and 5-9—6-1% H, and another, m. p. 210—212°, [a]i} +29°, 65-5— 
66-0% C, and 6-1—5-9% H; others showed the same melting 
points and rotatory powers as these, but varied in composition 
between that of the lactone and that of the acid. _ oo 


Lignin. II. Dimethyl-sulphite-liquor Lactone. Broz 
HotmBerG and Martin Sy6serG (Ber., 1921, 54, [B], 2406— 
2417).—Treatment of the lactone previously described (preceding 
abstract) with methyl sulphate yields its dimethyl derivative, to 
which the name «-dimethyl-sulphite-liquor lactone is given. This 
lactone, when subjected to the action of sodium ethoxide, is con- 
verted into the optically inactive 8-dimethyl-sulphite-liquor lactone, 
which is not a racemic compound but is apparently diastereomeric 
with the «-compound, and may be hydrolysed to an optically 
active, stereochemically individual hydroxy-acid. 

That portion of the ethereal extract of the sulphite liquors which 
is soluble in alcohol is found to contain small proportions of pyro- 
- mucic and vanillic acids. 

The «-dimethyl-lactone, C,,H,.0,(OMe),, forms white, silky, 
capillary crystals, m. p. 179—180°, [«]i} —100-9°, [«]}} —99-2°, 
and, when heated in a vacuum, yields white, crystalline sublimates 
and a residue consisting largely of the 8-compound. The corres 
ponding hydroaxy-acid, C,,.H,,0,, forms slender capillary crystals, 
m. p. 150—156° (frothing), [«])} +38-5°, [«]?? +38-9°; various 
salts are described. Oxidation of the lactone in different ways 
yields principally oxalic acid. 

The 8-dimethyl-lactone, C,.H,,0,, separates in flat, white needles 
or capillary crystals, m. p. 142—143°. The $-dimethyl-hydroxy-acid, 
C.,H,,0,, crystallises in superimposed, colourless, rectangular 
plates (+3}H,0), m. p. about 95° (not sharp), [«]# +52:1 to 52-6. 
z. &. &. 


. Il. Alkali Lignins. Bror Hoimsere and TEopoR 
Wintzety (Ber., 1921, 54, [B], 2417—2425)—tThe authors have 


i, 85é 
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investigated the so-called black liquor obtained as waste product 
in the soda-cellulose process; the original wood was mainly pine, 
| part of sodium oxide being used in the extraction of 5-8 parts 
of absolutely dry wood, and no sodium sulphide being employed. 
With this liquor, sulphuric, hydrochloric, acetic, and carbonic 
acids gave apparently identical precipitates, which are separable 
by treatment with alcohol into two principal fractions : (1) «-Lignin, 
which is insoluble in alcohol, has a composition corresponding 
with the empirical formula, C,)H,,0,;, and (2) A-lignin, soluble 
in alcohol and having a composition corresponding with Cy)H,4,04o. 
Both are greyish-yellow to yellowish-brown, amorphous powders, 
and both readily yield colloidal solutions and behave like phenolic 
compounds of high molecular weight. Each contains between 
three and four methoxyl groups per Cy-complex, this number 
being increased to about six by treatment of the lignin with methyl 
sulphate. When fused with potassium hydroxide, as described 
by Hénig and Fuchs (A., 1920, i, 291), these lignins yield, like the 
lgninsulphonic acids of sulphite liquors (Melander, A., 1919, i, 
473), acetic and protocatechuic acids, and also oxalic acid. 
Attempts to obtain definite degradation products by oxidising 
the lignins or by heating at low pressures have as yet been 
unsuccessful. T. H. P. 


Dimethylvinylamine. Kurt H. Meyer and Herricu Hoprr 
(Ber, 1921, 54, [B], 2274—2282; 2942).—Dimethylvinylamine, 
NMe,-CH:CH,, has been prepared in moderate yield by the dry 
distillation of neurine chloride. It fulfils the theoretical expecta- 
tions of Meyer and Lenhardt (A., 1913, i, 723) and Meyer (this vol., 
i, 855) in that it is an exceedingly reactive product which is par- 
ticularly characterised by the great readiness with which it under- 
goes polymerisation. 

Dimethylvinylamine, a mobile liquid, b. p. 37—38°, is obtained 
by the dry distillation of neurine chloride, the operation being 
interrupted when the thermometer (in the vapour) records 80°. 
It readily unites with bromine in cold hydrochloric acid solution 
and couples with diazotised nitroaniline in acetic acid solution to 
an unstable orange azo-dye. It is decomposed into dimethylamine 
and acetaldehyde by warm dilute hydrochloric acid. The freshly- 
distilled base becomes completely polymerised to a white solid 
within twelve hours. 

Neurine is prepared by the action of freshly-precipitated silver 
oxide on a concentrated aqueous solution of trimethyl-f-bromo- 
ethylammonium bromide and isolated as the colourless, crystalline 
trihydrate by concentration of the filtered solution in a high vacuum 
over phosphoric oxide at 5—10°; it is extremely hygroscopic and 
decomposes with great readiness when its solution is slightly 


. Warmed. When subjected to dry distillation, neurine gives a 


small amount of dimethylvinylamine, but is mainly decomposed 
into trimethylamine and vinyl alcohol, which is isolated as acet- 
aldehyde. 


Choline has been isolated as a colourless, extremely hygroscopic, 
43*2 
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crystalline substance which, when distilled, decomposes in 4] 
three possible directions, yielding mainly trimethylamine and 
ethylene glycol, with smaller amounts of #-dimethylaminoethy| 
alcohol and minimal quantities of dimethylvinylamine. Unde 
similar conditions, choline chloride gives $-dimethylaminoethy| 
alcohol and methyl chloride. 

Attempts to prepare diethylvinylamine by the following sequence 
of reactions are described. §-Diethylaminoethyl alcohol is trans. 
formed by hydrobromic acid (66%) at 130—135° into «-bromo-s. 
diethylaminoethane hydrobromide, NEt,*CH,°CH,Br,HBr, colourless 
needles, m. p. 209°, from which «-bromo-8-diethylaminoethane js 
obtained as a colourless liquid which readily undergoes polymer. 
isation, b. p. 63°/0-3 mm. (In alcoholic solution it is speedily 
transformed into tetraethylpiperazonium dibromide, 

Bry.~—CH,°CH, Et 

Bt,7 § <cHi-cH N<B, 
colourless platelets or short prisms, decomp. 308°.) The action 
of a very large excess of pure liquid trimethylamine on freshly. 
distilled «-bromo--diethylaminoethane leads to the formation of 
8-diethylaminoethyltrimethylammonium bromide, 

NEt,*CH,°CH,*NMe,Br, 
colourless, hygroscopic crystals, m. p. 208°, which is transformed 
by silver oxide into the corresponding crystalline ammonium base. 
The latter is decomposed when distilled giving minute amounts 
of diethylvinylamine, water, and trimethylamine and mainly methyl 
alcohol and «-dimethylamino-8-diethylaminoethane, a colourless liquid 
with a faint odour of ammonia, b. p. 156—157° (the dihydrobromide, 
m. p. 207—208°, platinichloride, yellow octahedra, m. p. 220°, and 
picrate, lemon-yellow needles, m. p. 240°, are described). «-Bromo- 
8-diethylaminomethane gives small quantities of diethylvinylamine 
when distilled with powdered potassium hydroxide. H. W. 


Manufacture of Additive and Condensation Products con- 
taining Nitrogen from Acetylene and Ammonia. CHEMISCHE 
FaBRIK RHENANIA AKT.-GES., BERNHARD CoNRAD STUER, and 
WALTHER Gros (Brit. Pat. 147067).—Condensation products of 
acetylene and ammonia are obtained by passing the mixed gases 
in either a dry or moist condition, at normal or increased pressures, 
over catalysts, other than metals or metallic nitrides, such as, 
particularly, the oxides of iron or natural ores of iron, such as 
bog ore, bauxite, or chrome ironstone. The temperature of the 
reaction may vary within wide limits; the higher the temperature, 
the further the condensation proceeds. For example, at about 
350° the reaction C,H,-- NH,=CH,°CN-+ H, predominates. Further 
condensation between 2 or 3 mols. of acetylene and 1 mol. of 
ammonia results in the formation of pyrrole and picoline res- 
pectively, and at 550° the formation of the latter substances and 
their homologues becomes more pronounced. For obtaining 
acetonitrile, the gases escaping from the contact space are cooled 
and the condensate is distilled, aqueous acetonitrile passing over 
at 72—80°. G. F. M. 
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n al The Valency Problem of Sulphur. V. Molecular Weight 
of Thiocyanogen. Hans LEcHER and ALFRED GOEBEL (Ber., 
1921, 54, [B], 2223—2229; cf. this vol., i, 414).—The instability 
of isolated thiocyanogen (Séderbick, A., 1920, i, 219) renders the 
estimation of its molecular weight in solution a matter of difficulty. 
This, however, can be accomplished by the cryoscopic method by 
allowing a known weight of bromine to react with lead thiocyanate 
in the presence of bromoform, Pb(SCN),+Br,—PbBr,+(SCN),, 
and measuring the depression of the freezing point thus caused. 
Perfectly colourless solutions are obtained which cannot contain 
more than traces of free bromine. Preliminary experiments show 
that lead bromide and thiocyanate are practically insoluble in 
bromoform, that the former does not combine with bromine to 
yield a tetrabromide, and that the latter does not unite with thio- 
cyanogen to give a tetrathiocyanate under the experimental con- 
ditions adopted. The molecular formula of bromine in freezing 
bromoform is Br. Even in very dilute solution, thiocyanogen 
shows no sign of dissociation, the molecular weight in 0-026— 
0:278N solution remaining constant and in good agreement with 
that required by the formula (CNS),. In more concentrated 
solution (0-548—1-095-N), a reversible association is observed to 


ned § some extent, which is shown conclusively not to be due to in- 
ase. 4 cipient decomposition and consequent formation of polymerised 
nts § products. It follows, therefore, that free thiocyanogen shows no 
hyl f amalogy with the hexa-arylethanes, as suggested by Sdéderbick 
uid & (loc. cit.). The great reactivity of the substance is probably to be 
ide, ascribed to the affinity of the sulphur atoms towards electrons ; 
ind @ the substance thus falls into line with the halogens in this respect 


(cf. Born, A., 1919, ii, 214; 1920, ii, 156; Fajans, A., 1920, ii, 12). 
H. W. 


The Friedel-Crafts’ Reaction. III. Migration of Alkyl 
Groups in the Benzene Nucleus. Maurice Copisarow [with 


m- § Cyrm Norman Hvueu Long] (T., 1921, 119, 1806—1810). 

HE 

nd Manufacture of Chlorinated Derivatives of Toluene. 
of § British DyEesturrs Corporation, Lrp., ARTHUR GEORGE GREEN, 


and DoveLas ARTHUR CLIBBENS (Brit. Pat. 169025).—The chlorin- 
ation in aqueous solution of toluene-p-sulphonic acid or its soluble 
salts results in the formation of 2: 5-dichloro- and 2: 5: 6-tri- 
chloro-toluene-4-sulphonic acids, which are readily separated from 
one another by taking advantage of the much greater insolubility 
in water of the sodium salt of the trichloro-acid. If 680 grams of 
toluene-p-sulphonic acid neutralised with sodium hydroxide and 
dissolved in sufficient water to make about 11 litres are chlorinated 
until 10 ¢.c. of the solution have acquired an acidity equivalent 
to 5:5 c.c. of N-alkali, nearly the whole of the sodium 2: 5: 6- 
trichlorotoluene-4-sulphonate separates out in crystals, and the 
dichlorosulphonate is recovered in a practically pure condition by 
evaporating the mother-liquor. The sulphonates on hydrolysis 
give good yields of pure 2 : 5-dichloro- and 2: 5: 6-trichloro-toluene 
respectively. , G. F. M. 
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Manufacture of Chlorinated Derivatives of Toluene, 
British DyrstuFrs CorPoRATION, Ltp., ARTHUR GEORGE GREEN. 
and ALFRED Epwin HeErsert (Brit. Pat. 170056)—The chlorip. 
ation of toluene-o-sulphonic acid or its soluble salts in cold aqueous 
solution results in the formation of a mixture of the 4-chloro- and 
6-chloro-derivatives, which are readily separated owing to the 
much greater solubility of the salts of the 4-chloro-acid. Thus if 
a suitable concentration is selected, pure sodium 6-chlorotoluene. 
o-sulphonate separates and the mother-liquor on evaporation 
yields almost pure sodium 4-chlorotoluene-o-sulphonate, from 
which salts, by hydrolysis, pure 4-chloro- and 6-chloro-toluene are 
obtainable. By chlorinating in more dilute solution at a tem. 
perature not exceeding 60°, a mixture of dichloro- and trichloro. 
toluene-o-sulphonic acids is produced, from which the latter can 
easily be isolated on account of the sparing solubility in water of 
their sodium salts. G. F. M. 


Pentabromobenzene. ALFRED Eckert (J. pr. Chem., 1921, 
fii], 102, 362) —The compound, m. p. 293°, previously regarded as 
pure pentabromobenzene (A., 1915, i, 566), is found to be con. 
taminated with hexabromobenzene, which is formed by the action 
of concentrated sulphuric acid on the pentabromo-compound. 
When pure, the latter has m. p. 159—160° (cf. Jacobsen and Loeb, 
A., 1900, i, 281). Ze oe Be 


o-Chlorodinitrotoluenes. IV. 2-Chloro-3 : 4-dinitrotoluene. 


GitBpert T. MorGan and Tuomas Guiover (T., 1921, 119, 1700— 
1706). 


mm ’-Dinitrodiphenylsulphone. J. Martivet and A. Hagar 
(Compt. rend., 1921, 173, 775—777).—The dinitrodiphenylsulphone 
obtained by Gericke (Annalen, 1856, 100, 211) by the direct nitration 
of diphenylsulphone, and considered by him to be the oo’-, is now 
shown to be the mm’-compound. On reduction with tin and 
hydrochloric acid, it gives mm’-diaminodiphenylsulphone, m. p. 
168° (cf. Gericke, loc. cit.), which yields a nitrate, a picrate, an 
oxalate, m. p. 175°, and a diacetyl derivative. When the diamine 
is diazotised and the subsequent solution added to boiling dilute 
sulphuric acid, dihydroxydiphenylsulphone, m. p. 186—187°, 
previously prepared by Tassinari from p-bromophenol (cf. A. 
1887, 807; 1889, 245), is obtained. W. G. 


Production of Alkylanilines. E.I.pv Pont pE Nemovrs and 
Co. (Brit. Pat. 145743).—Alkylanilines are obtained by heating 
together at a high temperature aniline, an alcohol, and a catalyst 
containing iodine, such as methyl iodide, hydrogen iodide, or 
ammonium iodide. For example, 96 parts of methyl alcohol, 
93 parts of aniline, and 1-35 parts of methyl iodide may be heated 
in a digester at 220—240°. The liquids separate into two layers, 
one containing dimethylaniline, and the other the excess of alcohol 
used, water, and solid iodine compounds, which are recovered by 
distilling off the alcohol and evaporating to dryness. The residue 
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js likewise catalytically active, and may be employed in subsequent 
operations instead of methyl iodide. G. F.M 


The Action of «-Sulphopropionic Acid on some Aromatic 
Mono- and Di-amines. H. J. Backer (Rec. trav. chim., 1921, 
40, 582—592).—The action of «-sulphopropionic acid on excess of 
an amine is in the first place to produce a compound by condens- 
ation of the carboxyl group of the acid with the NH,-group, and, 
secondly, for the sulphonic group to react with a second molecule 
of the amine. The second amine molecule may be replaced by an 
inorganic base, and by preparing barium salts in this manner the 

co NH arylaminepropion-«-sulphonic acids may 

- be obtained by the action of sulphuric acid. 

CH. CH: In the case of 8-naphthylamine, the second 

— i molecule of the amine reacts to form a 

S0.H-—NH molecule of 8-dinaphthylamine. Some 

x "2 diamines react in such a way that the 

second NH,-group fulfils the same function as the second molecule 

of a primary amine, thus p-phenylenediamine forms a compound 
to which the annexed formula is attributed. 

The following compounds have been prepared : «-Sulphopropion- 
anilide, SO,H-CHMe-CO-NHPh, a white, hygroscopic substance, 
m. p. about 205°, its aniline ester, white needles, m. p. about 255°, 
its sodium, barium, copper, copper ammonium, copper pyridine, and 
cobalt salts; the p-toluidine ester of «-sulphopropion-p-toluidide, 
white needles, m. p. about 251°, also the sodium salt; p-anisidine 
a-sulphopropionate, violet powder, m. p. 122°, its p-anisidide, bluish- 
violet crystals, m. p. 242°. p-Phenetidine «-sulphopropionate, 
m. p. 148°, the corresponding p-phenetidide, violet plates, m. p. 
252°. 6-Naphthylamine «-sulphopropionate, white substance, m. p. 
203°. p-Phenylenediamine «-sulphopropionate, violet, crystalline 
powder, m. p. 210° (decomp.). «-Sulphopropion-p-aminoanilide, 
dark blue powder, m. p. 240° (decomp.). o-Phenylenediamine 
a-sulphopropionate, brown powder, m. p. 165°. Benziminazole- 
2-ethyl-a-sulphonic acid, C,N,H;-CHMe-SO,H, a grey, crystalline 
powder, benziminazole-2-sulphonic acid, small, white needles, m. p. 
above 300°. The formation of the last two substances, by the 
action of «-sulphopropionic acid on o-phenylenediamine, provides 


asimple method for the preparation of iminazole and its derivatives. 
H. J. E. 


Substitution Processes. Kurt H. Meyer (Ber., 1921, 54, 
[B], 2265—-2273).—The remarkable reactivity of phenol in contrast 
with benzene has been explained by supposing it to react in the 
ketonic form and also by the assumption that the hydroxyl group 
enables it to form primary ether-like additive compounds which 
only pass secondarily into nuclear-substituted products. Neither 
theory is, however, tenable, since it is found (cf. Meyer and Len- 
hardt, A., 1913, i, 723) that phenolic ethers are as reactive as the 
phenols themselves. It appears to be a perfectly general rule 
that all double bonds (aliphatic, aromatic, or heterocyclic, simple 
or conjugated, C:C or C:N-) have increased capacity for reaction 
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in the presence of hydroxyl-, methoxyl-, amino-, or dimethyl-amino. 
groups and become “activated” towards diazo-compounds, 
nitrous acid, oxidising agents, halogen, etc. Phenol is therefor 
simply a member of a large class of products with “ active double 
bond.” 

The parallelism between aliphatic and aromatic compounds js 


shown in the increasing reactivity in the series, ethylene, vinyl. 


ethyl ether, dimethylaminovinylamine (Meyer and Hopf, this 
vol., i, 851), on the one hand, and benzene, anisole, and dimethyl. 
aniline, on the other. 

According to the author's conception, substitution in phenols 
enols, etc., is a reaction of the double bond, probably dependent 
on primary addition; the hydroxyl- and similar groups only play 
the part of activators and make the double bond more highly 


reactive. Evidence in favour of this view is found in the ability J. 


of aliphatic hydrocarbons to couple with diazo-compounds (Meyer 
and Schoeller, A., 1920, i, 97) and the extension of this reaction 
to aromatic hydrocarbons, for example, mesitylene (Meyer and 
Tochtermann, this vol., i, 895). The close connexion between 
ortho- and para-substitution is thus simply a case of 1:2- and 
1 : 4-addition such as is observed frequently with aliphatic con- 
jugated double bonds. 

The hypotheses that mesitylene, aniline, and phenol show in 
principal similar substitution reactions leads to the conclusion 
that the primary action is also additive in the cases of the latter 
compounds. An apparent difficulty therefore arises in the inter. 
pretation of the observations that many amines, particularly 
aniline, and many phenols react with diazonium salts to yield 
compounds in which the diazo-residue is attached to the nitrogen 
or oxygen atom. This difficulty is removed if, for example, diazo- 
aminobenzene is not regarded as a necessary intermediate product 
in the preparation of aminoazobenzene. Evidence is adduced to 
show that the latter is not formed by the transformation of diazo- 
aminobenzene, but either by the action of the latter or of re-formed 
diazonium chloride on aniline. Incidentally, the formation of 
diazoamino-compounds in the coupling process can be completely 
avoided and the operation can be conducted in such a manner 
as to lead directly to aminoazo-products. 

The groups can be arranged in order of their increasing activation 
of the degree of unsaturation as follows: «Me, ‘OMe, -OH, -NH,, 
‘NMe,. Measurements of the rate of hydrolysis of aromatic bromo- 
compounds by alcoholic sodium hydroxide solution at 180° shows, 
as is to be expected, that the exaltation of additive capacity is 
paralleled by increase in the firmness of the anion of the bromine 
atom in the benzene ring (the experimental material comprises 
bromobenzene, p-bromotoluene, p-bromoanisole, p-bromophenol, 
p-bromoaniline, p-bromodimethylaniline). Conversely, the pres- 
ence of groups which diminish the additive capacity, for example, 
NO,, increase the reactivity of the halogen atoms. Further, in 
the case of the tetra-arylhydrazines, it is to be expected that increase 
in the unsaturated nature of the benzene ring would increase the 
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dissociability ; this is found to be the case, the effect of the various 
ups being exactly similar to that which they exert on the reactive 
capacity of the double bonds. 

All activating groups which are attached to the terminal carbon 
atom of a conjugated system cause exaltation of the molecular 
refraction, the extent of which is exactly parallel to the chemical 
influence of the groups. 

(With Heryrich Horrr and Watrer FELIx.}—p-Nitro-p’- 
aminoazobenzene, m. p. 137°, is formed by the addition of solid 
aniline hydrochloride to a solution of sodium nitrosoamine and 
hydrochloric acid in water. p-Aminoazobenzene is prepared 
directly by the treatment of a solution of benzenediazonium chloride 
in water with a concentrated aqueous solution of aniline hydro- 
chloride. Diazoaminobenzene is converted by m-toluidine at 35° 
in the presence of a little m-toluidine hydrochloride into benzene- 
azo-m-toluidine, m. p. 76°. H. W. 


Freezing-point Curve of o-Cresol-Naphthalene. fF. H. 
RuopEs and F. E. Hance (J. Physical Chem., 1921, 25, 491—494).— 
The freezing-point curve of the system o-cresol—naphthalene has 
been determined, and it is found that the eutectic point lies at 
206° and the eutectic mixture contains 22-5°%, of naphthalene. 
The system is remarkable on account of the ease with which mixtures 
containing relatively large amounts of o-cresol are supercooled. 
So much so is this that mixtures containing far more o-cresol than 
the eutectic percentage on seeding with a crystal of naphthalene 
will deposit naphthalene. Such mixtures often show two “ freez- 
ing points,’’ one at which solid o-cresol is in stable equilibrium with 
the mother-liquor and a second and lower one at which solid naph- 
thalene is in metastable equilibrium with a supercooled cresol- 
rich mother-liquor. J. F.S. 


Geometrical Isomerism of isoSafrole. SHoicuirRd Nacalr 
(J. Coll. Eng. Tokyo, 1921, 11, 83—100).—-By gentle isomerisation 
of safrole with a small quantity of dilute alcoholic potassium 
hydroxide at 82—86°, a new unstable form of isosafrole was obtained, 
which was easily transformed into the stable form under the 
influence of a higher temperature and more concentrated potassium 
hydroxide solution. The new substance, which is shown to be a 
geometrical isomeride of the stable isosafrole, boils at 242—243°, 
@ 1-1162—1-1168, and »=1-5630, all of which figures are lower, as 
is usual with a cis-isomeride, than the constants of the stable form, 
namely, b. p. 247—248°, d=1-1230, and »=1-5730. The two picrates 
also showed a difference in m. p. in the same way, namely, 68-5° 
and 73-5° respectively. Transformation of the trans- into the cis- 
form and vice versa was effected through the corresponding dibromo- 
additive products, which, on distillation in a vacuum, were con- 
verted into monobromoisosafroles with loss of a molecule of hydro- 
gen bromide. The trans-form gives, of course, a cis-monobromo- 
compound and vice versa, and the latter on reduction with zinc 
dust and ethyl alcohol were reconverted into isosafroles, thus 
completing the cycle. Confirmation of the provisionally assigned 


i. 858 ABSTRACTS OF CHEMICAL PAPERS. 


structure of the two isosafroles was obtained in the differen; 
behaviour of the monobromoisosafroles towards alcoholic potassium 
hydroxide. The above designated cis-monobromo-compound 
readily lost a further mol. of hydrogen bromide with the formation 
of piperonylallylene, whereas the monobromo-compound derived 
from the unstable cis-isosafrole required a much higher temperature 
and a large excess of potassium hydroxide. Oxidation of both 
cis- and trans-isosafrole with potassium dichromate or with ozone 
gave practically identical yields of piperonal from either isomeride, 
namely, about 35° with dichromate, and 67—69°% with ozone, 
cis- and trans-isoSafrole dibromides were prepared by bromination 


in carbon disulphide solution. They were identical in properties |: 


except in optical rotation, and became turbid on keeping owing 
to the liberation of hydrogen bromide. For the cis-dibromide 
{a}? +13-35, and for the trans- compound [«]} +4-45. trans. 
Bromoisosafrole has d 1-442, wi} 1-555, b. p. 155—156°/20 mm. 
and does not become turbid on keeping. cis-Bromoisosafrole has 
d 1-4532, »}} 1-598, and b. p. 169—170°/19 mm. Like the dibromides, 
it becomes turbid on keeping, and with alcoholic potassium hydroxide 
at 70°, it is converted into piperonylallylene, white crystals, m. p. 
41—42°, b. p. 249—251°, having a fragrant odour, and giving an 
intense violet coloration with sulphuric acid, and red with nitric 
acid. G. F. M 


Aromatic Nitro-derivatives. XV. Substitution in the 
Benzene Nucleus. MicueLte Grvua and Marto Grivua (Gazzetta, 
1921, 51, ii, 169—173; cf. this vol., i, 556)—The authors have 
investigated the behaviour of 2:4: 5-trinitrotoluene towards the 
three aminophenols and the three aminobenzoic acids. In each case 
one nitro-group of the trinitrotoluene is eliminated as nitrous acid, 
a diphenylamine derivative being formed. The action of 8-(2 : 3 : 4-) 
trinitrotoluene on o-aminophenol and on p-aminoacetophenone has 
also been studied. 

4’ : 6'-Dinitro-2-hydroxyphenyl-m-tolylamine, 

C,H,Me(NO,),*NH-°C,H,°OH, 
obtained from 2: 4: 5-trinitrotoluene and o-aminophenol, crystal- 
lises in lustrous, red or yellowish-brown lamellze, m. p. 202—203°, 
and dissolves in alcohol to a deep red solution, and in sulphuric 
acid to a solution which gradually turns blue. Its acetyl derivative, 
C,5H,;0,N;, forms lustrous, yellow needles, m. p. 132°, and dissolves 
in sulphuric acid, giving a deep blue solution. 

4’ : 6’-Dinitro-3- hydroxy phenyl-m-tolylamine, C,,H,,O;N;, from 
2:4:5-trinitrotoluene and m-aminophenol, forms garnet-red, 
prismatic crystals, m. p. 197—198°, gives a violet solution in con- 
centrated sulphuric acid and an alcoholic solution turned deep red 
by addition of alkali. The acetyl derivative, yellow needles, m. p. 
122°, forms a violet coloration with concentrated sulphuric acid. 

4’ : 6’-Dinitro-4-hydroxyphenyl-m-tolylamine, from 2:4: 5-tri- 
nitrotoluene and p-aminophenol, was obtained by Rev erdin and 
Crépieux (A., 1900, i, 638), and its acetyl derivative by Reverdin, 
Dresel, and Delétra (A., 1904, i, 580). 
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2’ : 6’-Dinitro-2-hydroxy phenyl-m-tolylamine, C,3H,,0;N3,  ob- 
tained from 2:3: 4-trinitrotoluene and o-aminophenol, forms 

et-red prisms, m. p. 144—145°, and dissolves in concentrated 
sulphuric acid to a violet-red solution. 

0-4’ : 6’-Dinitro-m-toluidinobenzoic acid, 

C,H,Me(NO,)."NH-C,H,°CO,H, 
fom 2:4: 5-trinitrotoluene and anthranilic acid, crystallises in 
reddish-yellow needles, m. p. 244—245°, gives a pale yellow solution 
in sulphuric acid, and yields an alcoholic solution coloured reddish- 
brown by alkali. 

m-4’ : 6’-Dinitro-m-toluidinobenzoic acid, C,,H,,0,N3, from 
9:4: 5-trinitrotoluene and m-aminobenzoic acid, forms yellow 
risms, m. p. 247—248°, and gives a reddish-brown coloration 
with alkalis. 

p-4’ : 6’-Dinitro-m-toluidinobenzoic acid, C\4H,,0,N3, crystallises 
in orange-yellow needles, m. p. 269—270°, and gives a pale yellow 
coloration with concentrated sulphuric acid. 

p-2’ : 6’-Dinitro-m-toluidino-acetophenone, 

C,H,Me(NO,).*NH-°C,H,Ac, 
prepared from 2:3: 4-trinitrotoluene and p-aminoacetophenone, 
forms lustrous, garnet-red prisms, m. p. 178°, gives a red solution 
with concentrated sulphuric acid, and yields deep reddish-brown 
salts with alkalis. ee Ss 


Sulphoacetic Acid as Condensing Agent. II. Synthesis 
of Tri-p-anisylbenzene from Anisole. WILHELM SCHNEIDER 
and Fritz Srrpacu (Ber., 1921, 54, [B], 2298—2302; cf. Schneider 
and Meyer, this vol., i, 680).—The course of the reaction between 
anisole and acetic anhydride in the presence of sulphoacetic acid 
depends greatly on the relative proportions of sulphuric acid and 
acetic anhydride used in preparing the latter (cf. Schneider and 
Seebach, this vol., i, 878). With a mixture similar to that used 
in preparing diphenylmethylpyrylium compounds from aceto- 
phenone, anisole does not give a trace of di-p-anisylmethy]l- 
pyrylium derivative, but yields s-tri-p-anisylbenzene and a red 
salt containing sulphur which has not been investigated. With 
suitable modification of the conditions, the new compound can 
also be obtained from pre-formed p-methoxyacetophenone; its 
preparation is thus analogous to that of mesitylene from acetone. 

s-Tri-p-anisylbenzene, C,.H,(C,H,OMe);, crystallises in colour- 
less needles, m. p. 142°. It yields a vivid green, crystalline additive 
compound with bromine, which, however, is highly unstable at 
the atmospheric temperature. It is transformed by hydrochloric 
acid at 160° into s-tri-p-hydroxyphenylbenzene, m. p. 229°, which 
yields a triacetate, colourless, coarse needles, m. p. 154°. H. W. 


A New Phenol in the Essential Oils of the Leptospermum. 
A. R. Penrotp (Perf. and Essent. Oil Rec., 1921, 12, 336).— 
The essential oil obtained from the leaves and terminal branches 
of Leptospermum flavescens contains a phenolic substance varying 


i. 860 ABSTRACTS OF CHEMICAL PAPERS. 


in amount from about 1—8°,, according to the locality from which 
the material was collected. The phenol, extracted and purified 
in the usual way, forms an almost colourless, viscous liquid, pos. 
sessing a pleasant odour, and giving with ferric chloride in alcoholic 
solution a brilliant orange-red coloration, and with copper salts 
an intense blue. It has the following characters: b. p. 145— 
146°/10 mm., 275—278°/770 mm., d*°=1-073, 193=1-5000, optically 
inactive. Its composition appears to be represented by the 
formula C,,H,,0,, but as no solid crystalline derivatives could be 
obtained the accuracy of this formula could not be further tested. 
The phenol, to which the name leptospermol is given, strongly 
resembles tasmanol, a constituent of certain eucalyptus oils, in 
many of its properties. G. F. M. 


The Valency Problem of Sulphur. VI. The Sulphur 
Analogues of the Aromatic Diazonium Compounds. Hans 
LecHEeR and Kurt Simon (Ber., 1921, 54, [B], 2249—2251).—A 
sulphur analogue, Ar-S,°X, of the aromatic diazonium compoundsis 
obtained when o-nitrothiolbenzene is allowed to react in anhydrous 
ethereal solution at a low temperature with sulphur dichloride. 
After removal of a small amount of insoluble by-product, the solu- 
tion is slowly evaporated under diminished pressure over calcium 
chloride, and the residue is freed from traces of sulphur chlorides 
by preservation in a vacuum in the presence of antipyrine. The 
compound, C,H,O,NS,Cl, forms yellow, well-defined crystals, 
m. p. 62—63° after softening at 55°. It is rapidly decomposed 
by moist air with the formation of hydrogen chloride. It has a 
normal molecular weight in freezing benzene. The question of 
the nomenclature of this and similar compounds is left undecided 
until the actual analogy of the substances with the diazonium 
compounds has been examined experimentally. H. W. 


The Molecular Transpositions in the Series of Alkylhydro- 
benzoins and of the Analogous «-Glycols. (MLLE) JEANNE 
Livy (Bull. Soc. chim., 1921, [iv], 29, 865—878; cf. this vol., i, 
233; Tiffeneau and Orékhoff, this vol., i, 243, 565, 566).—In 
further consideration of the dehydration of aromatic trisubstituted 
«-glycols, it is suggested that, with dilute sulphuric acid, the reaction 
is unimolecular, there being no formation of an intermediate product. 
The dehydration of the same glycols with concentrated sulphuric 
acid, or in certain cases with phosphoric oxide, will be, at least 
for the part of the reaction which accompanies the transposition, 
a bimolecular reaction resulting in the intermediate formation of 
diethylenic oxides. These oxides, by direct rupture or rupture 
consecutive to the addition of the reagent, will be transformed 
into transposed ketones. 

These views find support in the behaviour of «$-diphenylpro- 
pan-«8-diol and of «8-diphenylbutan-«$-diol towards sulphuric acid 
of different strengths, it being possible in each case to isolate the 
intermediate diethylenic oxide and subsequently to convert it into 
the ketone. W.G 
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Some Retropinacolic Transpositions and the Mechanism 
of these Transpositions. (MLLE) JEANNE Livy (Bull. Soc. 


1, pos-I chim., 1921, [iv], 29, 878—899).—A more detailed account of 
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work already published (this vol., i, 233). W. G. 


Studies of Halogenohydrins and Related Derivatives in 
the Cinnamic Acid Series. I. JoHn Reap and ALBERTA 
(ATHERINE PRITCHARD ANDREWS (T., 1921, 119, 1774—1786). 


The Influence of Boric Acid on the Conductivity of Phenol- 
carboxylic Acids. J. BéESEKEN and (MiiEz) P. OUWEHAND 
(Rec. trav. chim., 1921, 40, 574—577; cf. this vol., i, 843).—The 
increase in the conductivity of o-hydroxy-aromatic acids brought 
about by adding a solution of boric acid is very great. It may be 
used to distinguish these acids from their isomerides, whatever the 
number of hydroxyl groups and their positions with respect to 
each other. H. J. E. 


m-Dithiobenzoic Acid. SAmvuEL SmILes and JESSIE STEWART 
(T., 1921, 119, 1792—1798). 


o-Tetrahydro-8-naphthoylbenzoic Acid, its Reduction and 
Condensation Products. G. Scurorrer (Ber., 1921, 54, [B), 
2242--2248).—The work was undertaken with a view to the dis- 
covery of possible substitutes for the fatty acids (cf. Willstatter 
and Waldschmidt-Leitz, this vol., i, 667).—In consideration of 
the general instability of tetrahydronaphthalene in the presence 
of aluminium chloride, it is somewhat surprising to find that it 
condenses readily with phthalic anhydride in not too dilute benzene 
solution and in the presence of the catalyst to give a 91% yield 
of o-tetrahydro-8-naphthoylbenzoic acid, colourless needles, m. p. 
153—155° (the ammonium salt is sparingly soluble in water; 
the methyl ester, m. p. 73—74°, and the acetyl-lactone, 


oe On 
colourless needles, m. ?. 135°, are described). It is reduced by 
amalgamated zine and hydrochloric acid to o-tetrahydro-8-naphthyl- 


methylbenzoic acid, colourless crystals, m. p. 126°, the methyl ester 
of which, a colourless liquid, has b. p. 234—235°/15 mm. The 


J latter is converted by hydrogen under pressure at 180—200° in the 


presence of a nickel catalyst into (?) methyl w-decahydro-8-naphthyl- 
0-toluate, a colourless, viscous liquid, b. p. 222°/15 mm., which is 
transformed by hydrolysis to a semi-solid acid yielding a potassium 
salt with slight lathering power. 

The constitution of o-tetrahydro-8-naphthoylbenzoic acid is 
deduced from the observation that it is converted by fuming sulphuric 
acid under certain conditions into a mixture of tetrahydronaphth- 


‘| anthraquinones (2 : 3-compound, yellow needles, m. p. 211°, 1 : 2-com- 


pound, yellow needles, m. p. 135°) which are oxidised to anthraqui- 
none-2 : 3- and -] : 2-dicarboxylic acids respectively; the forma- 
tion of the two anthraquinone compounds is only possible with a 
8-naphthoyl derivative, but it is remarkable that naphthalene 
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under similar conditions gives mainly o-«-naphthoylbenzoic acid 
(cf. Willstatter and Waldschmidt-Leitz, loc. cit.). 
8-Methyltetrahydronaphthalene, a colourless liquid, b. p. 220—222° 
prepared by the catalytic hydrogenation of 8- methylnaphthalene, 
is converted by phthalic anhydride and aluminium chloride jy 
H the presence of benzene into 0-3-methyl-5 :6:7:8. 
3 tetrahydro-2-naphthoylbenzoic acid, colourless 
ai Nit needles, m. P. hg (the ammonium se is 
described), which is transformed by fumi 
A\/SN\/S NZ? sulphuric acid exclusively into the enlliceaiaes 
\ derivative (annexed formula), slender, yellow 
/ Y 4 needles, m. p. 119°. From this observation 
it follows also that 8-methylnaphthalene is 
Pow in the non-methylated nucleus. H. W. 


Constituents of the Kawa-root. II. Kawa Resin. VW. 
Borscue and A. Rots (Ber., 1921, 54, [B], 2229—2235).—Previous 
investigation of the kawa-root (Piper methysticum) has shown the 
presence of methysticin, yangonin, and a viscous, dark brown 
resin (cf. Borsche and Gerhardt, A., 1915, i, 438). The latter is 
found to consist for the most part of an ester of kawaic acid; this 
acid is to be regarded either as «-cinnamylideneacetoacetic acid, 
CHPh:CH-CH:CAc°CO,H, or __ -cinnamylideneacetoacetic acid, 
CHPh:CH-CH:CH-CO- CH, ‘CO,H, and, in all probability, as the 
latter. The nature of the alcoholic component has not been estab- 
lished. Methyl or ethyl alcohol is not, however, present. 

Kawa resin is decomposed under all conditions when distilled 
under diminished pressure, giving a yellow oil, b. p. 150—155°/li 
mm., which is catalytically hydrogenated to é-phenylbutyl methyl 
ketone. The resin is readily dissolved by hot, aqueous sodium 
hydroxide solution (10%), and the solution, when cooled, deposits 
sodium kawa-ate in the form of yellow leaflets. The corresponding 
acid, C,,;H,,03, crystallises in yellow needles, m. p. 164—165*, 
and is readily decomposed into carbon dioxide and a dark yellow 
resin which yields considerable amounts of cinnamylideneacetone 
when distilled. Catalytic hydrogenation of sodium kawa-ate in 
aqueous solution according to Paal’s method leads to the formation 
of an acid, colourless leaflets, m. p. (indefinite) above 90° (decomp), 


which, however, must be almost pure tetrahydrokawaic acid, since 
it passes smoothly when distilled into 6- av wy ~ methyl ketone 
(semicarbazone, colourless leaflets, m. p. 140—142° when rapidly 
heated). 

Ethyl «-cinnamylideneacetoacetate differs completely from 
purified kawa-resin in its behaviour under the influence of warm 
sodium hydroxide (10%). Further, when catalytically hydro- 
genated and subsequently hydrolysed, it yields immediately carbon 
dioxide and 6-phenylbutyl methyl ketone instead of tetrahydro- 
kawaic acid. H. W. 


Replaceability of the Halogen in Halogen-substituted 
Phthalic Acids. A. Eckert and F. Seren (J. pr. Chem., 1921, 
[ii], 102, 338—360).—In conjunction with many collaborators, 
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Ullmann (cf., for instance, A., 1907, i, 846) has shown that, in 
presence of copper, a halogen atom in an organic compound may 
be readily replaced by various radicles. Thus, condensation of 
o-chlorobenzoic acid with aniline or phenol leads to diphenylamine-o- 
carboxylic acid or o-phenoxybenzoic acid, ring closure in these 


-§. | compounds then yielding acridone and xanthone. The authors 


now find that similar replaceability is exhibited by the halogen 
atoms in 4:6-dibromoisophthalic and 2 : 5-dibromoterephthalic 
acids, but not by those in 3: 6-dichloro-o-phthalic acid. The 
chlorine atoms in the last cannot be replaced in this manner by 
either phenoxyl- or anilino-groups, and if they are forcibly removed 
by fusion of the compound with potassium hydroxide, a little water 
and a trace of copper, rearrangement occurs simultaneously, 
wresorcylic acid and possibly protocatechuic acid being formed. 

4: 6-Dibromo-m-toluic acid, C,H,0,Br,, obtained by oxidation of 


‘14:6-dibromo-m-xylene by means of nitric acid, forms white 


crystals, m. p. 174°; its potassium salt, methyl ester, m. p. 43°, 
b. p. 203—206°/758 mm., and amide, C,H,ONBr,, white needles, 
m. p. 188°, were prepared. 

4: 6-Dibromoisophthalic acid, prepared by the action of alkaline 
permanganate on the preceding compound, separates in needles, 
m. p. 250—254°, and its methyl ester in white crystals, m. p. 134°. 

6-Bromo-4-phenoxy-m-toluic acid, prepared by heating 4: 6- 
dibromo-m-toluic acid with a fused mixture of alkali hydroxide and 
phenol containing a little copper, forms white crystals, m. p. 137°. 

6-Bromo-4-phenoxyisophthalic acid, obtained when the preceding 
compound is oxidised by means of alkaline permanganate, crystal- 
lises in white needles, m. p. 248—249°. 

/\//\ Me 
{ | | |p,» Prepared by heat- 
AN\o/ 


ing the preceding acid with concentrated sulphuric acid, crystallises 
in white needles, m. p. 146°, and dissolves in sulphuric acid to a 
yellow solution showing a faint green fluorescence. 

3-Bromoxanthone-2-carboxylic acid, C,,H,0,Br, obtained by oxida- 
tion of the bromomethylxanthone or, in better yield, from 6-bromo- 
4-phenoxyisophthalic acid, either by treatment with concentrated 
sulphuric acid or by way of the acid chloride, forms indistinct, 
white crystals, m. p. 338—344°, and dissolves in concentrated 
wlphuric acid, giving a yellow solution with faint yellowish-green 
fuorescence. Its methyl ester forms almost white needles, m. p. 
154—155°. 

4 : 6-Diphenoxyisophthalic acid, prepared by heating 4 : 6-dibromo- 
isophthalic acid with a fused mixture of phenol and potassium 
hydroxide containing powdered copper, forms crystals, m. p. 
256—258°. When heated with concentrated sulphuric acid, the 
YY 
vy, ‘co’ \/ Sco’ \7 
which crystallises in long, pale yellow needles, m. p. 353°, and 


3-Bromo-2-methylaanthone, 


acid is converted into : (1) the dixanthone, 
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dissolves in concentrated sulphuric acid, giving a yellow solution 
showing marked yellowish-green fluorescence, but principally (2) 

a sulphonic acid of the dixanthone, this retaining its sulphonic 
pane. with great tenacity. The dixanthone may be more con. 
veniently obtained by heating 4 : 6-diphenoxyisophthalic acid with 
thionyl chloride; the latter usually yields only acid chlorides and 
rarely causes such ring-closure. When the diphenoxyphthalic 
acid is heated slightly above its melting point, it gives the dixan. 
thone and a crystalline compound, m. p. 88—96°, which was not 
identified. Attempts to reduce the dixanthone resulted in no 
definite products. 

4 : 6-Dianilinoisophthalic acid, CogH,,0,N,, prepared by heating 
4 : 6-dibromoisophthalic acid with aniline, potassium hydroxide, 
and copper oxide, crystallises in long, pale red needles, darkening 
at 265°, m. p. 270—273° (frothing), and dissolves in concentrated 
sulphuric acid to a colourless solution, which is coloured yellow 
or yellowish-brown by nitric acid and violet-red by aqueous ferric 
chloride; it is accompanied by another acid, possibly 6-bromo-4. 
anilinoisophthalic acid, but this was not investigated owing to the 
difficulty in purifying it. When the dianilino-acid is treated with 
either thionyl! chloride or Ie, PN it is converted 

NH. / 


into the ie. * ound |, which crystal- 
wy, \co \co” \/ 


lises in yellow needles and dissolves in concentrated sulphuric 
acid to a violet-red solution showing red fluorescence, the colour 
of this liquid being discharged temporarily by aqueous ferric chloride. 
When kept fused for some time, the dianilino-acid loses carbon 
dioxide, yielding m-dianilinobenzene. 
3-Anilinoxanthone-2-carboxylic acid, Cy9H,,0,N, prepared by 
heating 3-bromoxanthone-2- carboxylic acid with aniline, forms 
crystals, m. p. 310—313°. When heated above its melting point, 
this acid loses carbon dioxide and yields 3-anilinoxanthone, 
C,9H,,0,N, greenish-yellow needles, whilst when it is converted 
into the’ acid chloride and this is treated with aluminium chloride, 


/\/O\/\ NE /N 
the compound, \ | | =| , which forms yellow 
/ CO’ \Z\C0“\H 
crystals, is obtained. 

2: 5-Diphenoxyterephthalic acid, CyH,,0,, prepared from 2: 5- 
dibromoterephthalic acid (cf. Claus and Wimmel, A., 1880, 
632), separates in white crystals, m. p. 314°. Its chloride, 
when — with aluminium chloride, yields the dizxanthone, 


/\/2\/\ £05 Y~ 
Dor AA? 


dissolves in concentrated sulphuric acid to a red solution showing 
a slight blue tinge; this solution exhibits far weaker fluorescence 
than that of the isomeric dixanthone. T. H. P. 
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The Application of Hofmann’s Reaction to Substituted 
Phthalimides. Tom Sripnry Moorr, Murie, TREGARTHEN Mar- 
pack, and ANNIE KATHLEEN Provup (T., 1921, 119, 1786—1791). 


Unsaturated Bile Acids. II. An Isomeride of apoCholic 
Acid. Fr. B6pEckrrR and H. Voix (Ber., 1921, 54, [B], 2489— 
4492; cf. A., 1920, i, 848).—apoCholic acid, obtained by the action 
of dehydrating agents on cholic acid, is found to be accompanied 
by an tsomeric acid, C.4H3,0,, which crystallises in tasteless, slender, 
woolly needles, m. p. 259—260° (corr.), [«]j} +-57-3°, decolorises 
bromine and permanganate, and does not appear to be a secondary 
product derived from apocholic acid. The barium salt (+6H,O) 
was analysed, and the methyl ester, C,,H,,0,Me,MeOH, forms stout 
risms, m. p. 85—90° (frothing), [«]p +60-27°, and has the normal 
molecular weight in boiling methyl alcohol. T. H. P. 


m-Opianic Acid (4 : 5-Dimethoxy-o-aldehydobenzoic Acid). 
RopeRT GEORGE FarcHER and Witi1aAmM HENRY PERKIN, jun. 
(T., 1921, 119, 1724—1744). 


Certain Substances contained in Lichens. G. BAaRGELLINI 
and C. Monoapa (Gazzetta, 1921, 51, ii, 173—180).—The following 
preliminary results have been obtained. 

Stictaic acid, extracted from Italian Sticta pulmonaria by means 
of acetone, agrees in properties with the acid obtained by Hesse, 
from the same lichen grown in Germany (A., 1898, i, 681; 1905, i, 
140; 1911, i, 208), its composition being in agreement with the 
formula C,,H,,0,. It crystallises in white needles, becomes brown 
at about 240°, and melts and decomposes at about 260°. In alcoholic 
solution, it gives a deep violet-red coloration with ferric chloride, 
but, unlike some other compounds occurring in lichens, it is not 
decomposed when heated with alcohol in a sealed tube at 150° 
and its alcoholic solution gives no coloration with calcium hypo- 
chlorite. Pyridine dissolves and decomposes the acid, a yellowish- 
red substance being formed; the action of sulphuric acid yields a 
red compound, that of nitric acid a yellow compound, and that 
of alkali carbonates a yellow, crystalline compound, m. p. 215— 
225° (decomp.). These various compounds are to be investigated. 
The acetyl derivative of stictaic acid crystallises in white needles, 
m. p. about 230° (decomp.), but the number of acetyl groups in 
the molecule has not been ascertained. 

Stereocaulic acid, obtained from various species of Stereocaulon, 
appears to be identical with stictaic acid. =. GF. 


Citral Series. Optical Determination of the Constitution 
of Compounds of the Citral Series. E. KNOEVENAGEL and 
G. OELBERMANN (J. pr. Chem., 1921, [ii], 102, 305—331; cf. A., 
1919, i, 15)—The authors have measured, for a number of citral 
derivatives, the refractive indices at 20° for the «-, 8-, and y-hydrogen 
lines and for the yellow D,-helium line; in consequence of the 
tendency to undergo polymerisation and oxidation exhibited by 
compounds of this series, the measurements were made on liquids 
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freshly distilled in a vacuum. From the values obtained for th 
molecular refractions conclusions are drawn as to the constitution 


of certain of the compounds. The effects produced on the refractive jj 


indices by storage of the compounds at —190°, —80°, or the ordinary 
temperature were examined. 

Citral, consisting of two isomerides, which are probably stereo. 
isomerides, contains the conjugated system *CR:CH:°CH:0; accord. 
ing to Kisenlohr (Spektrochemie organischer Verbindungen, 1918 

126), the latter a. the specific normal exaltation E Xretr, =1-% 
and EXaisp, =45°%,, which are in good agreement with the author 
results. 

y-Ionone, according to Tiemann’s formula for citral, contain 
the grouping -CR:CH-CH:CH-CR.O, for which Eisenlohr (op. cit, 
134) gives EXrefr, somewhat above 2-7 and EXaisp, above 100%: 
these values agree well with those now obtained. The refraction. 
of «- and 8-ionones has been investigated by Auwers and Eisenlobr 
(A., 1911, ii, 781, 782; cf. Eisenlohr, op. cit., 127, 134). 

For y-ionone acetate only a cy clic constitution appears possible... ; 
Taking the formula CMe,- CH-CH,*CH,*CMe:CH-CH:CH-CO-CH, for. 
y-ionone, it may be assumed that the acetyl group of the acetic 
anhydride becomes attached to the carbonylic oxygen and thei: 


acetoxy-group to the carbon atom in the 6-position, simultaneows, ) , 


displacement of one double linking occurring with formation of an 
intermediate compound of the formula 
CMe,:CH-CH,°CH,*CMe:CH-CH(OAc)-CH:CMe-OAc. 

In this, the catalytic action of the ferric chloride used in preparing 
the compound might result in ring closure between either the y- 
and 6- or the «- and x-carbon atoms. In the former case, the com-§ 
pound having the structure CH pe COM es) > CH-CH:CMe-OAe, 
would arise, and the theoretical exaltation for such a compound 
agrees best with the actual value. It is possible that isomeric 
y-ionone acetates exist, as the freshly-prepared compound boik§f 
within wide limits. 

The values found for the molecular refraction of iso-y-ionone 


indicate the formula to be probably CH cane 2°O( COM ¢3)>CH-CH, Ae ata 


but possibly CH <CH, ao ‘CH,Ac. The former of thes 
y 2s\.céMe— CH 2 


two structures was attributed by Knoevenagel to «-tsoionone, 
which, however, exhibits normal optical values. 

iso-y-lonone yields the same semicarbazone, C,,H,,ON3, m. p. 
169°, as w-ionone acetate. 

When heated with zinc chloride at 200°, iso-y-ionone yields 4 
hydrocarbon, C,H, 3, b. p. 135—145°/21 mm., d? 0-9373, which 
may have one of various structures, between which the available ui 
optical and chemical data are insufficient to decide. 

Ethyl citrylideneacetoacetate («-ester) is difficult to obtain pure,fi 
as it readily undergoes transformation into the #-ester, but thefe 
optical constants obtained indicate the probable accuracy of the 
structural formula already given (A., 1919, i, 15). 
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In the case of «-isoionone, the method of preparation and the 
pmal optical data are in agreement with the view that the semi- 
clic double linking has somehow wandered into the nucleus, giving 


‘Bcompound of the constitution Clty Sen rae. >CH-CH,Ac. 


I For ethyl -citrylideneacetoacetate the normal optical data and 
‘Be transformations into the 8-iso- and the 8-pseudo-esters agree 
2st with the structure CMe,-CH-CH,*CH,°CMe:C:CH-CHAc:CO,Et. 
if For the hydrocarbon, C,,H,,, obtained by the action of zinc 
4: CMe-CH,*CH-CH:CMe _ 
loride, the constitution to CH, on: cMeéH S proposed 
Si. cit.), but this is not in accord with the refractive data and 
‘Me boiling point. Better agreement is shown by the structure 
Ne,{CH-CH,-CHy-C< Grp ceug > CH. 
The formula previously given (loc. cit.) for 8-y-ionone, which 
hibits normal refractive constants, is probably accurate. The 
‘Bme is the case with ethyl 8-isocitrylideneacetoacetate, the expected 
sence of exaltation being virtually confirmed experimentally. 
oreover, for B-isoionone, normal optical data are obtained, these 
ping in agreement with the structure previously suggested (loc. 
i ee 


The Crystalline-liquid Properties of «-Unsaturated 
stones. D. VorLAnpDER (Ber., 1921, 54, [B], 2261—2264).— 
he erystalline-liquid properties of dianisylidenecyclohexanone 
orded by Miiller (this vol., i, 674) have been described previously 
the author (A., 1907, ii, 337; 1908, ii, 22). In the case of 
‘diethoxybenzylidenecyclohexanone (Huth, Diss., Halle, 1909), 
eregion of existence of the crystalline-liquid is somewhat greater, 
ie transition points lying at 145° and 176°. In the case of 
neBrivatives of cyclohexanone, the side chain is of considerable 
‘Biuence, the presence of the methyl radicle having a decided 
dering effect. From a considerable number of examples it 
shown that the presence of the group in the para- or meta- 
sition renders the corresponding enantiotropic forms monotropic 
ystalline-liquid whilst 2-methyleyclohexanone does not yield 
ystalline-liquid arylidene compounds. Contrary to Miiller’s state- 
ent (/oc. cit.), dianisylidenecyclopentanone gives an anisotropic melt. 
‘Bln general, the crystalline-liquid properties of «-unsaturated 
tones are not very marked, as is shown by the relatively small 
‘Buions of existence of the enantiotropic forms and the absence of 
¢ phenomenon in the benzylidene and cinnamylidene derivatives. 
mparison of arylidene cyclic ketones with non-cyclic «-unsatu- 
ted ketones (which are never or but very seldom crystalline- 
juid) shows that the presence of the ring enhances the crystalline- 
juid properties and that the six-membered ring has a greater 
Pluence than that composed of five atoms. It is remarkable that 
eta-compounds are found among the cyclic derivatives, whereas 
stalline-liquid derivatives of aromatic meta-substitution products 
the middle of an extended molecule have not yet been observed. 
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Only when the central portion of the molecule is very strong 
developed linearly, for example, in pp’-derivatives of diphenyl a 
in pp’-diaminoazo-compounds, can almost any meta- or orth 
substituent be introduced into the molecule without completed, 
destroying the crystalline-liquid condition. H. 


Studies in the n-Butyl Series. I. Aryl n-Propyl Ketone 
GitBERT T. Morcan and WILFRED JOHN HiIcKINBOTTOM (T., 192if- 
119, 1879—1893). 


Action of Alkaline Hydrogen Peroxide on Unsaturat 
Compounds. Ernst Weirz and ALFRED SCHEFFER (Ber., 192 
54, [B], 2327—2344).—It has been shown previously (Weitz, Afivs 
1919, i, 290—291) that 9-benzylideneanthrone and 1 : 2-diphenyf, 
indene-3-one are converted by hydrogen peroxide in the presen, 
of sodium hydroxide solution into colourless oxides. A simil 
extremely ready reaction occurs with «$-unsaturated ketong 
the initial product, if isolable, has the composition ketone 4 
1 atom of oxygen, and the identity of the substances obtains 
from benzylideneacetophenone, p-chlorobenzylideneacetophenong . 
and p-nitrobenzylideneacetophenone with the products obtaing§’ 
by Widman (A., 1913, i, 1220; 1916, i, 406), Bodforss (A., 19]. 
i, 223), and Jérlinder (A., 1917, i, 222) by the action of the sul 
stituted benzaldehydes on w-bromoacetophenone leaves no dou 
that they are substituted ethylene oxides. Alkaline hydrogy 
peroxide solution does not appear to react with the carbonyl 
ethylene group alone, but with the combination of the two in ti 


conjugated system, "016-020, as it occurs in unsaturated ketong,; 
or aldehydes. «$-Unsaturated acids are relatively stable towari 
the reagent. 

The observations have been extended to other substances 
taining conjugated bonds. Diolefines and substances such @ 
sorbic acid do not exhibit any striking reactivity. 1 : 2-Diketonq. 
on the other hand, react very readily, passing directly into th 
corresponding acids without permitting isolation of the oxi 
formed intermediately. «-Keto-carboxylic acids, on the oth 
hand, are relatively stable. The course of the reactions is probal 


represented by schemes such as the following: 


+HO—0H —> >¢—t==¢— > >c-C:0- > sot 
OH HO-0 o6—O ‘oe’ 0 
-C—C- +H0-OH —> a Fe > f-OF 


Oo O OH HO-O O 


No” 
All the ketoxido-compounds have the property of liberating iodiffreeni 
from potassium iodide and acetic acid with re-formation of 
unsaturated ketone. In general, also, they give intensely brov 
ish-yellow solutions when heated to boiling with aqueous alkali 
which yield almost colourless precipitates when ‘ acidified ; 
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utter re-dissolve in alkali hydroxide solutions, yielding the original 
golorations. 
The following individual substances are described: 6-acetyl- 
-phenylethylene oxide, — colourless leaflets, m. p. 
‘53°, obtained together with a liquid isomeride from benzyl- 
sieneacetone in aqueous methyl-alcoholic solution; $-benzoyl- 
phenylethylene oxide (cf. Widman, loc. cit.), colourless leaflets, 
. p. ; §-benzoyl-«-p-nitrophenylethylene oxide, colourless 
aflets, m. p. 150° (Bodforss, loc. cit., gives 148°); 8-benzoyl- 
“@.»-chlorophenylethylene oxide, colourless needles, m. p. 80—81° 
Rodforss, m. p. 79—80°); §-benzoyl-«-o-chlorophenylethylene oxide, 
talline aggregates, m. p. 77° (from o-chlorostyryl methyl 
yione, pale yellow crystals, m. p. 52—53°); 8-benzoyl-a-p- 
Niithoxyphenylethylene oxide, colourless leaflets, m. p. 87°; «-acetyl- 
i -methylpropylene oxide, b. p. 44—48°/15 mm.; §-benzoyl-«-styryl- 
’ seid antec colourless needles, m. p. 89°; 


Bhylene oxide 


CPhoO> 


@ : 2-diphenylindene-3-one oxide, CeHy<G9->CPh, short needles, 


btaine 
, 19. p. 141° after becoming red at 130°; terephthalylideneaceto- 


C,H,(CH-CHBz),, 
NO’ 


phenone dioxide, leaflets, m. p. 


195° after softening at 175° [Bodforss (A., 1918, 
i, 229) gives m. p. 220—222°, the difference being 
probably due to the existence of cis-trans- 
isomerism]; diphenylbenzocycloheptadianone di- 
‘Bride (annexed formula), prisms, m. p. 167—168°. H. W. 


Transformations of Ketoxido-compounds. Formation of 
Ketonic Aldehydes from «f$-Unsaturated Ketones. Ernst 
Verrz and ALFRED ScHEFFER (Ber., 1921, 54, [B], 2344—2353; 


cid on ketoxide compounds leads in certain cases to the production 
ig! 6-ketoaldehydes, but in more complex instances its exact course 
@:s not been fully elucidated. It is shown, however, to depend 
obabigo some extent on the nature of the mineral acid used. 
' 8-Acetyl-«-phenylethylene oxide, << is converted by 
solution of hydrogen chloride in glacial acetic acid into an oily 
C+agpllorohydrin which slowly evolves hydrogen chloride spontaneously 
() ft the atmospheric temperature and passes into «-phenylaceto- 
—cyrelaldehyde, CHPhAc:CHO, or, more probably, hydroxymethyl- 
iprebenzyl methyl ketone, OH-CH:CPh-COMe, m. p. 67—68°. The 
bstance is somewhat unstable at the atmospheric temperature, 
_ fives an intense, reddish-violet coloration with ferric chloride, a 
lodifreenish-yellow, crystalline copper salt, and a (?) phenylhydrazone, 
of ti ,H,,ON,, almost colourless, ill-defined leaflets, m. p. 171°. 
"§-Benzoyl-«-phenylethylene oxide gives only ill-defined products 
With acetic acid and hydrogen chloride, but is transformed by 
cetic and concentrated sulphuric acids into formyldeoxybenzoin 
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(Wislicenus and Ruthing, A., 1911, i, 303). The transformatigathr 


— —> CHPh-Bz-CHO, is thus analogous to the pinaco 
transformation or, more precisely, to the conversion of hyd 
benzoin into diphenylacetaldehyde. If the terminal carbon ato 
of the oxide group is not attached to a hydrogen atom, as in aad; 
methyl-8-acetylethylene oxide, a 1:2-diketone appears to I ; 


formed. “ 
; , , C,H, CPh 

: 2- -3- 1 6 

1 : 2-Diphenylindene-3-one oxide, éo— “Up 
by hydrogen chloride or hydrogen bromide and glacial acetic ac 
into a “ hydrate,” C,,H,,03, m. p. 160—168° after darkening #¥ 
about 155°, or a mixture of this substance and the correspondinyF 
lactone, straw-yellow prisms, m. p. 168—169°; the latter sulff 
stance, C,,H,,0,, is also prepared from the oxide and sulphur 
and acetic acids. It is converted by aqueous alcoholic alk: 6 
hydroxide solution into the acid, C,,H,,0, leaflets, m. p. l4gPt/ 
(decomp.) after softening at 139°. The constitution of thi 
hydrate (i), lactone (ii), and acid (iii) have not been placed beyon 
doubt, but the following formule are highly probable. Th 
onal *CPh-OH CPh:¢Ph CHPh-COPh 
Hoo -0 " e<Co-< O CH, H 
2) (IL.) (IL) 

“hydrate” is transformed by sodium hydroxide into a neutr 


is convertegiuin< 


yellow product, Cy,H,4O, or (Cy,H,,0,)o, m. p. 129°, which i 

possibly 3 : 3-diphenylindan-1 : 2-dione. ‘ 
Dinaphtha-1 : 7:1’: 7’-diquinone. GiLBeErRT T. 

Duprey CLoete Vinine (T., 1921, 119, 1707—1714). 
Preparation of Compounds of the Anthraquinone Series 

FREDERICK WiiiiAM Atack and GrorGe WILLIAM CLouGH (Bri 

Pat. 169732). —2-Chloro- or «-bromo-anthraquinones are converte 


acid for some hours at pee 4 200°. As the halogen atom alway 
takes up the meta-position with respect to its original position 
the reaction is, of course, limited to those anthraquinone deriv 
atives in which this particular 8-position is unoccupied. Furtherjtrea’ 
those derivatives are excluded — are on cag by hoff chlo 


With these exceptions, the ohutilion action of pa be acid 
appears to be specific and the reaction with «-halogen-anthraquin - 
ones a general one. For example: 50 parts of 1-chloroanthra 
quinone are heated with 920 parts of sulphuric acid (d 1-84) aifchlo 
200—205° for nine hours. i 
water and the precipitated 2-chloroanthraquinone recrystallised li 
from acetic acid. G. 
Octachloroanthraquinone. ALFRED Eckert (J. pr 
1921, [ii], 102, 361).—The action of antimony pentachloride ot 
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ormati@nthraquinone in presence of iodine yields, in addition to the 
mpounds already described (A., 1915, i, 565), also octachloro- 
ithraquinone, C,,0,Cl,, which crystallises in yellow needles, 
. p. above 360°. =. me Be 


The Dibromoanthraquinone Used in the Synthesis of 
izarin. GRANDMOUGIN (Compt. rend., 1921, 173, 717—718).— 


W. G. 


Preparation of «-Aminoanthraquinone. SocieTy oF 
fEMICAL INDUSTRY IN Baste (Brit. Pat. 169667).—«-Amino- 
;mathraquinone may be obtained by heating «-anthraquinone- 
sulphonic acid with ammonia under pressure in presence of the 
iphuglphonic acid of an aromatic nitro-compound. For example, if 
alkgl65 parts of potassium «-anthraquinonesulphonate, 500 parts of 
jt aqueous ammonia, and 60 parts of sodium nitrobenzene- 
sulphonate are heated for twelve hours at 160—165°, and the 
ontents of the autoclave are then allowed to cool, a yield of 80% 
Iof the theoretical of pure crystalline «-aminoanthraquinone is 
irectly obtained, and a quantity of anilinesulphonic acid may be 
ecovered from the filtrate. G. F. M. 


Derivatives of 2-Methylanthraquinone. ALFRED ECKERT 
tend GeRTRUD ENDLER (J. pr. Chem., 1921, [ii], 102, 332—337).— 


hich The preparation of 1-methoxy-2-methylanthraquinone from 1-nitro- 


a] 
Y 


}-methylanthraquinone according to D.R.-P. 75054 is difficult, and 

‘ [this compound is obtainable more readily by heating 1-chloro- 

?-methylanthraquinone with methyl alcoholic potassium hydroxide 

in a sealed tube at 80°. It crystallises in pale yellow needles, 
iesgm. p. 152—153°. 

1-Methoxyanthraquinone-2-carboxylic acid, C,g,H,)0;, prepared 


acid with methyl alcoholic potassium 
hydroxide, forms yellow needles, m. p. 250—253°. 

5 : 8-Dichloro-2-methylanthraquinone, C,;H,O,Cl,, prepared by 
rtherf treating 3 : 6-dichlorophthalic anhydride in toluene with aluminium 
y hofchloride and heating the resulting dichlorotoluoylbenzoic acid, 
whicl§m. p. 160—161°, with sulphuric acid, crystallises in yellow needles, 
minogm. p. 242—244°. When oxidised with chromium trioxide and 
elledf sulphuric acid, it yields 

acill 5 : 8-Dichloroanthraquinone-2-carboxylic acid, C,;H,O,Cl,, which 

quinfforms yellow needles, m. p. above 390°. 
thraf_ T'etrachlorotoluoylbenzoic acid, C,;H,O,Cl,, prepared from tetra- 
4) aifchlorophthalic anhydride, forms crystals, m. p. 142°, and when heated 
int@ with fuming sulphuric acid yields an acid compound which crystal- 
eiflises in almost colourless needles, m. p. 281° (slight browning), has 
the molecular weight 403, and contains 7-6% of sulphur and 33-5% 


hem, 4% chlorine. 
5:6:7 : 8-Tetrachloro-2-methylanthraquinone, C,,H,O,Cl,, ob- 
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tained like the dichloro-compound, crystallises in yellow needles, 
m. p. 195—196°. 


Tetrachlorobenzophenonedicarboxylic acid, C,;H,O;Cl,, prepared§isti 


by the action of permanganate on tetrachlorotoluoylbenzoic acid 
in presence of sodium carbonate, forms white crystals, m. p. 280° 
and when treated with sulphuric acid undergoes condensation to 
5:6: 7 : 8-Tetrachloroanthraquinone-2-carboxylic acid, C,5H,0,(,, 
which crystallises in pale yellow needles, m. p. 295—296°. 
a & 


New Class of Compounds with Tervalent Carbon. I. 
RoutanD ScuHout (Ber., 1921, 54, [B], 2376—2388).—By the action 
of aluminium or copper on concentrated sulphuric acid, or of zinc 
dust and ammonia on 1-benzoylated anthraquinones, Schaar. 
schmidt (A., 1915, i, 566, 696; 1916, i, 408) obtained deep violet-blue 
compounds exhibiting pronounced fluorescence in various solvents. 
The author has now investigated these compounds and finds that 
they are not pinacones, as Schaarschmidt supposed, but repre. 
sentatives of a new class of compounds containing tervalent carbon. 

[With Hersert HAnwe.}—The reduction product of 1-p-chloro- 


benzoylanthraquinone, for which Schaarschmidt gave m. p. 220—} 


222°, may be obtained crystalline in stable, curved, violet-blue 
needles, m. p. 253°. In solution in organic solvents it undergoes 
oxidation in the air and free chromic acid converts it into 1-p-chloro- 
benzoylanthraquinone. Measurements of the molecular weight 


in boiling nitrobenzene solution demonstrate the inaccuracy off ‘ 


Schaarschmidt’s doubled formula. In nitrobenzene, the com- 
pound unites with bromine, the proportion of the latter combined 
indicating for the compound the formula C,,H,,0,Cl, which is 
that of a compound containing tervalent carbon. 

As regards the position assumed by the atom of reducing hydro- 
gen, Schaarschmidt assumed that the addition occurred at the 
carbonyl of the chlorobenzoyl residue. That this is not the case 
and that the double ketonic group of the anthraquinone is more 
readily attacked by the reducing agents employed than is the 
carbonyl group of simple aromatic ketones is shown by the following 
observations. (1) Anthraquinone and many of its derivatives are 
easily reduced by concentrated sulphuric acid and powdered metal 
in the cold or at a gentle heat; thus, 1 : 1’-dianthraquinony]l yields 
mesobenzdianthrone (Scholl, Mansfeld, and Potschiwauscheg, A., 
1910, i, 494). (2) When reduced by means of aluminium bronze 
and concentrated sulphuric acid, 2-p-toluoylanthraquinone yields 
2-p-toluoyl-9-oxanthrone and 2-p-toluoylanthranol (Schaarschmidt 
and Irineu, A., 1916, i, 408). (3) 1-Benzoylallochrysoketone, 
which is free from the reactive quinone carbonyls, appears to yield 
no reduction product with concentrated sulphuric acid and pow- 
dered aluminium or copper (Schaarschmidt, A., 1916, i, 47). It 
is hence considered justifiable to conclude that, in the formation 
of the violet reduction product, C,,H,,0,Cl, from 1-p-chloro- 
benzoylanthraquinone, the hydrogen atom passes to one of the 
quinone carbonyl groups. 
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In anthraquinone derivatives with negative substituents in 
ition 1, the carbonyl in the 9-position adjacent to the sub- 
stituents appears to be more highly reactive than that in the 
\0-position. Thus, in the reduction of 1 : 1’-dianthraquinonyl to 
mesobenzdianthrone, the latter is obtained in almost quantitative 
yield. From these considerations the violet reduction product 


is regarded as a 1-p-chlorobenzoyl-9-oxan- 

0 thronyl with a tervalent carbon atom, as 
Piss. shown in the annexed formula. That the 
ae 6S. CS reduction comes to a halt at this stage instead 
sf VS of proceeding to the formation of oxanthrone 
Y jee probably finds its cause in the relationship 


OH P CO-C,H,Cl existing between the carbon atom in the 
9-position and the 1l-benzoyl group. The 
remaining affinity of the 9-carbon atom may be largely satisfied 


| by the residual affinity of the oxygen of the benzoyl group, with 


formation of the intramolecular ketone 

O additive product shown annexed (I). 
\ NS Characteristic of compounds of this class is 
(NoN“N the possession of a conjugated, tervalent 
ras Ss carbon atom co-ordinatively united in an 


inner complex ring. Such compounds are 

OH O=C-C,H,Cl comparable with the additive products formed 
(I) by hydrocarbons, and especially by hydroxyl- 

ated aromatic hydrocarbons with ketones 

according to the structure given by Pfeiffer, or with the quin- 
hydrones. As regards the behaviour of the chlorobenzoyloxan- 
thronyl towards alkaline hyposulphite (Schaarschmidt, loc. cit.), it 
may be assumed that one hydrogen atom is taken up without 
rupture of the co-ordinative linking or opening of the complex ring. 


.| The resulting inner-complex chlorobenzoylanthraquinol (II) reverts 


to the blue compound 


OH OH (I) in the air but in the 
Fae J~/\/~\ alkaline solution under- 
. | | | | goes dissociation, com- 
Fe ee FF i pletely but less slowly 

w: OH than it is formed, into 
OH O=C-0,H,Cl CO-C,H,Cl the stable “open” 
(IL) (III.) chlorobenzoylanthra- 


quinol (III), which is 
oxidised in the air to 1-p-chlorobenzoylanthraquinone. 

The reaction of the compound with three atoms of bromine is 
readily explained by the co-ordination formula. The co-ordinative 
linking is broken down by addition of 2 bromine atoms, the liberated 
principal valency of the carbon of the original chlorobenzoyl 
carbonyl being then saturated by the third bromine atom, with 
formation of a bromocarbinol hypobromite, 


CpHy <C> CeHy'CBr(OBr)-C,H,Cl, 
comparable with the alkyl hypochlorites. 


The benzoyloxanthronyls are oxymethyls and, as they correspond 
VOL, OXX. i. kk 


i. 874 ABSTRACTS OF CHEMICAL PAPERS. 


with Schlenk’s metal ketyls (A., 1913, i, 1205), may be designated 
hydroketyls. Their discovery and stability dispose finally of 
Schmidlin’s conception of the metal ketyls as loose additive com. 
pounds of the metals with ketones analogous to the coloured 
molecular compounds of ketones with metallic chlorides (‘‘ Das 
Triphenylmethyl,” 1914, 186). 

With p-benzoquinone the bluish-violet chlorobenzoyloxan. 
thronyl forms an additive compound which crystallises in faintly 
yellow, rhombohedral plates, is comparable with the quinol bis. 
triphenylmethyl ether obtained by Schmidlin, Wohl, and Thommen 
(A., 1910, i, 377) from triphenylmethyl and p-benzoquinone, and 
in solution dissociates into its constituents below 100°, giving the 
characteristic colour of the chlorobenzoyloxanthrony]l. 

1-p-Chlorobenzoyl-9 : 10-di-p-bromobenzoylanthraquinol, 

C(O-CO-C,H, Br) Lv. 
prepared by treating either 1-p-chlorobenzoyl-9-oxanthrony] or 
1-p-chlorobenzoylanthraquinone in alkaline sodium hyposulphite 
solution under hydrogen with ethereal p-bromobenzoyl chloride 
(cf. Scholl, Mansfeld, and Potschiwauscheg, Joc. cit.), forms a pale 
brown powder. a. a &. 


The Products of Reduction of Dimethylcampholamide. 
A. HaLier and (Mme) P. Ramart (Compt. rend., 1921, 173, 682— 
685).—When reduced by sodium in absolute alcohol, dimethyl- 
campholamide gives a small amount of dimethyleampholylamine 
together with an indefinite compound, which, during purification, 
undergoes dehydration, giving dimethylcampholonitrile, 

CHMe,°C,H,,°CN, 
b. p. 245—247° or 131—133°/14 mm.; [«]§ +3-2°. On hydrolysis 
with sulphuric acid, the nitrile gives the original amide, and on 
reduction with sodium and absolute alcohol readily gives dimethyl- 
campholylamine, CHMe,°C,H,,*CH,*NH,, b. p. 123—124°/20 mm. ; 
[«] +-30-1°, which is very basic and gives a sulphate, a hydrochloride, 
and a platinichloride. 

Dimethyleampholyl chloride reacts with absolute alcohol, giving 
ethyl dimethyleampholate, b. p. 138°/24 mm.; [«]j? +37-2°; and 
with sodium phenoxide, giving phenyl dimethylcampholate, b. p. 
190—195°/30 mm., and the latter ester on reduction with sodium 
and absolute alcohol yields dimethylcampholyl alcohol, 

CHMe,°C,H,,°CH,°OH, 
b. p. 139—140°/20 mm.; [«]} +32°. W. G. 


A New Method for the Resolution of Asymmetric Com- 
pounds. Akira SaimomuraA and JuLtius Brerenp CouEN (T., 
1921, 119, 1816—1825). 


Chenopodium Oil. THomas ANDERSON Henry and HuMPHREY 
Paget (T., 1921, 119, 1714—1724). 
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The Essential Oil of Mosla japonica, Maxim. YosHIATSU 
Murayama (J. Pharm. Soc. Japan, 1921, 769—786; cf. Haneda, 
ibid. 1889, No. 92; Shimoyama, A., 1893, ii, 181; Hoshino, 
J. Chem. Ind., Japan, 1919, 22, 557).—The essential oil of Mosla 
japonica, Maxim, freed from p-cymene, was separated by repeated 
fractional distillation into a terpene fraction, b. p. 173—175°, or 
59—60°/10 mm., and a sesquiterpene fraction, b. p. 125—128°/10 
um. From the former, a new terpene, C,)H,., moslene, was isolated, 
which resembles, but is not identical with, the crithmene of 
Francesconi and Sernagiotto (A., 1913, i, 636). By passing hydrogen 
chloride into a cooled ethereal solution of the terpene, it yields a 
hydrochloride, Cy >H,,,2HCI, m. p. 51°; this suggests the presence 
of «-terpinene and the formation of C,)H,,(OH),, m. p. 235—238°, 
by oxidation with potassium permanganate, indicates the presence 
of y-terpinene. The terpene yields a nitrosochloride, C,y)H,,ONCI, 
white crystals, m. p. 111°, which by treatment with piperidine in 
alcoholic solution is converted into the nitrolpiperidide, lustrous, 
small plates, m. p. 142—143°, and by heating with aniline, into the 
nitrolanilide, small prisms, m. p. 126—128°. Moslene nitrosate, 
forming needles, m. p. 114°, is obtained by adding a mixture of 
glacial acetic acid and nitric acid (d 1-4) to a cooled mixture of the 
terpene, amyl nitrite, and glacial acetic acid. By warming the 
nitrosochloride with sodium ethoxide, an azoxy-compound, m. p. 
52—53°, and an azo-compound, orange-yellow crystals, m. p. 
85—87°, are formed. On reduction with zinc dust and glacial 
acetic acid, the azo- or azoxy-compound gave white crystals, of 
the composition C,)H,,(NH,),,2HCl, which changes its colour at 
about 262° and decomposes at 280—292° ; this gives, with chloroauric 
acid, a blood-red coloration and then a greyish precipitate. The 
platinichloride forms yellow grains, and does not melt below 300°. 
By warming 2-nitro-p-cymene (Shimmels Bericht, 1919, 130) with 
zinc dust in sodium ethoxide solution on a water-bath, an azo- 
compound is produced which is identical with that obtained from 
moslene nitrosochloride. The constitution of the azo-compound 
therefore corresponds with (I) and that of the azoxy-compound 
with (II); it follows that the new terpene, moslene, is a dihydro- 
p-cymene. There are theoretically five isomeric dihydro-p-cymenes, 
three of which are known. Moslene must therefore have the 
constitution (III) or (IV). 


C-Me CMe CMe CMe CHMe CHMe 


| ee oN LN F i A\ 
' GNN-C CH HG C-N-N-C CH HU CH, HC CH 
C CH HC CH HC CH’O’HC CH HC CH HC CH 


\W4 \Z VW \4 \A ed 
¢ ¢ c ¢ ys 

C,H, C,H, C,H, C,H, . C,H, C,H, 
(L) (II.) (IIL.) (IV.) 


From the sesquiterpene fraction, caryophyllene was obtained and 
identified by the formation of its nitrosochloride, m. p. 161° (the 
kk2 


t. 876 ABSTRACTS OF CHEMICAL PAPERS. 


thoroughly purified nitrosochloride melts at 177°), nitrosate, m. p, 
147—148°, and alcohol, m. p. 82—84°. K. K. 


Occurrence of Moslene in Essential Oils containing 
p-Cymene. Yosuratsu Murayama (J. Pharm. Soc. Japan, 
1921, No. 475, 786—790).—As the author has isolated a new 
terpene, moslene, from the essential oil of Mosla japonica, Maxim 
(cf. preceding abstract), its presence was sought for in other 
essential oils containing p-cymene, and was proved in the terpene 
fractions of ajowan oil (from the fruits of Ptychotis Ajowan) and 
the oil of Mosla grosseserrata, Maxim (cf. Murayama, A., 1920, 
i, 624) by the formation of the nitrosochloride, nitrosopiperidide, 
and nitrosate respectively. K. K. 


The Solubility of some New Resins. P. NicoLarpor and 
Cu. CoFFIGNIER (Bull. Soc. chim., 1921, [iv], 29, 917—921).—The 
solubilities of the resins from Hopea ricopei, and Aucoumea Klaineana, 
and of Dammar Cambodge, and light red Dammar (T'horea vulgaris) 
resins in ethyl, methyl, and amyl alcohols, ether, chloroform, 
benzene, acetone, turpentine, carbon tetrachloride, benzaldehyde, 
aniline, and amyl acetate are given. W. G. 


The Solubility of some Resins from Cochin-China. P. 
NicoLarpoT and Cu. CorFrieNrEeR (Bull. Soc. chim., 1921, [iv], 29, 
921—932).—Using the same solvents (cf. preceding abstract), the 
authors have determined the solubilities of the resins of Hopea 
odorata, Hopea dealbata, Shorea vulgaris, Shorea hypochra, Thorea 
thorelli, Hopea pierrei, Anisoptera, Natica astrotica, and the resin 
from the Chinese pine. W. G. 


The Relative Activity of Various Allotropic Forms oi 
Sulphur towards Caoutchouc. D. F. Twiss and F. TxHomas 
(J. Soc. Chem. Ind., 1921, 40, 48—50r).—Mixtures of plantation 
rubber with ordinary powdered sulphur and with insoluble sulphur 
respectively, with the additional presence of 1% of aldehyde- 
ammonia as catalyst, were vulcanised at 98°, 108°, and 118°. A 
mixture of synthetic rubber with sulphur was vulcanised at 168°, 
178°, and 188°. From the relative rate of vulcanisation in the 
first set of experiments and the temperature coefficient of the 
chemical reaction in the second set, the conclusion is drawn that 
although Sy, as a vulcanising agent, is a little less active than 
SA or Sz, the difference is surprisingly small. Dp. 3. F. 


The Discontinuity of Vulcanisation in the Presence of 
Organic Accelerators. D. F. Twiss (J. Soc. Chem. Ind., 1921, 
40, 242—248r).—When a mixture of natural caoutchouc (90) and 
sulphur (10) is heated with the additional presence of zinc oxide (1) 
and hexamethylenetetramine (0-5—2-5), the course of the vul- 
canisation process, as indicated by the gradual physical alteration in 
the caoutchouc, is not continuous (see Twiss and Howson, A., 1920, 
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-[j, 751). The temporary softening effect which succeeds the initial 


riod of normal alteration is probably due to a “ depolymerising ”’ 
effect by the hexamethylenetetramine. By reducing the proportion 
of sulphur in the mixture, it is possible to accentuate this effect 
and render it more persistent. This effect of hexamethylene- 
tetramine is also observable in the absence of zinc oxide, a higher 
proportion of combined sulphur than the normal being necessary 
to produce a condition of over-vulcanisation. Indications of a 
similar phenomenon are given in a milder degree by many other 
vulcanisation catalysts. In the presence of more zinc oxide the 
positive effect of such catalysts is increased and the inverse effect 
is less evident. On the other hand, the activity of other catalysts 
is but little influenced by zine oxide; a glycerol solution of 
potassium hydroxide, for instance, is scarcely affected by the 
presence of zinc oxide or by previous saturation with hydrogen 
sulphide. 


Saponins. IV. The Saponins of the Nuts of Pseudo- 
pheenix Vinifera, Beccari, and their Magnesium and Calcium 
Salts. A. W. van pER Haar (Rec. trav. chim., 1921, 40, 542— 
552; cf. A., 1917, i, 41, 70).—These saponins belong to the group 
which is precipitated neither by normal nor by basic lead acetate, 
but by the basic acetate in presence of ammonia. They exist 
partly free and partly as compounds of calcium and magnesium. 
Their complete hydrolysis is a matter of some difficulty; the 
resulting saccharides are rhamnose, levulose, and d-galactose. 
Pentoses, fucose, dextrose, d-mannose, and acids of the glycuronic 
group are absent. Sapogenins produced by hydrolysis constitute 
about 40% of the saponin and consist of a mixture of crystalline 
and amorphous substances. Two have been isolated in crystalline 
form, m. p. 328° and 215—216° respectively. The formula of the 
latter is C.5H,,0, and the substance is of the nature of phytosterol. 
The author considers that sapogenins are allied to the terpenes 
and that a more extended study of the crystalline sapogenins 
should be made on a larger scale. H. J. E. 


2 : 6-Diaryl-4-methylpyrylium Salts and Pyranhydrones. 
WILHELM SCHNEIDER and Fritz Srerpacu (Ber., 1921, 54, [8], 
2285—2298).—In continuation of previous work (Schneider and 
Meyer, this vol., i, 680), it has now been found possible to isolate 
the pyrylium salts from the products of the reaction directly in the 
form of their sulphoacetates, thereby effecting a considerable im- 
provement in the yields in certain cases. From aqueous solutions 
of the salts, it is possible by cautious addition of sodium hydroxide 
to precipitate the y-bases, but these pass into pyranhydrones when 
desiccated. The latter are, however, more conveniently obtained 
by the addition of concentrated sodium acetate solution to the 
sulphoacetates dissolved in water. Attempts to obtain the pyran- 
hydrones in the crystalline condition have not yet been successful. 
The replacement of sodium acetate by weak organic bases, for 
example, aniline, phenylhydrazine, for the decomposition of 
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I.y/NHPh 


N-NHPh Pytylium salts leads unexpectedly ty 


the production of pyridine deriy.§i 
Ph \Ph = Ph” NPh 


7 i | atives. Thus, 2 : 6-diphenyl-4-methy. 


pyrylium iodide and phenylhydrazine 

~~ NK give l-anilino-2 : 6-diphenyl-4-methyl. 
. CH, pyridinium iodide (I), which is con. 
(I.) (II.) verted by alkali into the anhydr. 


base (II). The latter class of substance 
has only been obtained up to the present from 4-methyl compounds, 
The requisite sulphoacetic acid is prepared by cautious ad. 
mixture of acetic anhydride (100 c.c.) and concentrated sulphuric 
acid (30 c.c.) and subsequent gentle heating of the mixture during 
two to three hours at a temperature which does not exceed 80°; 
at the end of this time free sulphuric acid is present only in 
traces. 
Acetophenone is slowly converted by the mixture just described 
at 45—50° into 2 : 6-diphenyl-4-methylpyrylium sulphoacetate, 
C,,H,,0°SO,°CH,°CO,H, 
slender, yellow needles, m. p. 204°, from which the corresponding 


chloride, bromide, pale yellow needles, m. p. 194°, and iodide, long} i 


red needles, m. p. 222°, are obtained; the latter salt is remarkable 
in that its solutions in dilute acid are pale yellow in colour and 
when cooled deposit the red salt without any previous darkening 
in shade. In a similar manner, but with a mixture containing a 
smaller proportion of sulphuric acid, anisole yields 2 : 6-di-p-anisy- 
4-methylpyrylium  sulphoacetate, Cy 9H ,,0,°SO,°CH,"CO,H, matt 
yellow needles, m. p. 198°. The corresponding chloride, C,5H,0,Cl, 
separates from alcoholic solution on the addition of ether as an 
orange-yellow, crystalline powder, m. p. 173°, from a mixture of 
alcohol and benzene in coarse, flesh-red needles (-+-C,H,) and 
slender, pale yellow needles (+-4C,H,). The bromide forms slender, 
orange-yellow crystals, m. p. 193°, whereas the iodide is composed 
of slender, yellow needles or brown crystals, m. p. 204°. In this 
instance, the use of the sulphoacetate for the preparation of the 
corresponding pyranhydrone (cf. Schneider and Meyer, loc. cit.) is 
particularly advantageous. 

1-Anilino-2 : 6-diphenyl-4-methylpyridinium iodide, a yellow, crys- 
talline powder, m. p. 200°, is prepared by the addition of a solution 
of phenylhydrazine in benzene to a suspension of 2 : 6-diphenyl- 
4-methylpyrylium iodide in the boiling solvent. It is converted 
by a slight excess of very dilute aqueous sodium or potassium 
hydroxide solution into the anhydro-base (formula II above) dark 
blue needles, or hexagonal leaflets, m. p. 108°; it is somewhat 
unstable in solution in organic media. It is practically insoluble 
in water, in contact with which it behaves as a strong base which 
is able to displace ammonia from its salts. It readily re-forms 
the yellow quaternary pyridinium salts with acids and combines 
even with very weak acids, for example, carbonic. 2: 4: 6-T7'ri- 
phenylpyrylium iodide, a red, crystalline powder, m. p. 222°, is 
converted by phenylhydrazine in the presence of boiling benzene 
into the almost colourless 1-anilino-2 : 4 : 6-triphenylpyridiniwm 
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iodide, which does not give a coloured anhydro-base when heated 


§ in aqueous-alcoholic solution with dilute alkali hydroxide. H.W. 


Production of Coumarins from Maleic and Malic Acids. 
¢. C. Bamtny and F. Boretrrner (J. Ind. Eng. Chem., 1921, 13, 


‘§ 905—906).—By heating together phenol and maleic acid in the 


presence of various dehydrating agents coumarin was not produced 


‘Hand with malic acid no appreciable quantities were formed. 


m-Cresol and malic acid in the presence of sulphuric acid produced 
methyleoumarin, a 50% yield on the weight of malic acid being 
obtained with a very pure m-cresol, and a 38—40% yield with 
an 80% m-cresol. Methylcoumarin is only one-tenth as toxic to 
white mice as coumarin. The perfume value of methylcoumarin is 


‘| claimed to be equal to that of coumarin and its taste similar to, but 


slightly less intense than, that of the natural product. S.S. A. 


Sulphoacetic Acid as Condensing Agent. III. Acetyl- 
naphthyl Methyl Ether and 3-Acetyl-2-methyl-$-naphtha- 
chromone-«. WitHELM ScHNEIDER and Frirz Kunav (Ber., 
1921, 54, [B], 2302—2310; cf. Schneider and Seebach, this vol., 


| i, 877). «-Naphthyl methyl ether is transformed by an acety!l- 


ating mixture prepared from acetic anhydride (70 c.c.) and con- 
centrated sulphuric acid (10 c.c.) into 4-methoxy-«-naphthyl methyl 
ketone which has been obtained previously by Gattermann from 
a-naphthyl methyl ether, aluminium chloride, and acetyl chloride. 
Under similar conditions, $-naphthyl methyl ether is converted 
partly into 2-methoxy-«-naphthyl methyl ketone (cf. Fries, this 
vol., i, 424) (it is interesting to note that the Gattermann synthesis 
gives the isomeric 2-methoxy-f-naphthyl methyl ketone) and 
3-acetyl-2-methyl-8-naphthachromone-«. The formation of the latter 
from 2-methoxy-«-naphthyl methyl ketone depends obviously on 
primary acetolysis of the methoxy-group by the sulphoacetic acid, 
CH # internal condensation of 1-acetyl- 
AN O 6-naphthyl acetate with loss of 
OC%, "CH JNJ water, and formation of the pyrone 
J\ yy, yO 8 CH ring, and subsequent acetylation 
“a J CH of the 2-methyl-8-naphthachrom- 
a i aA one-« in position 3. 
in ale CO It is proposed to term the iso- 
(I) (IL) meric $-naphthachromones (an- 
nexed formule, I and II), 8-naphthachromone-«, and 8-naphtha- 
chromone-f’ respectively. 
4-Methoxy-«-naphthyl methyl ketone crystallises in pale yellow, 
irregular leaflets, m. p. 70—71° (oxime, colourless leaflets, m. p. 
indefinite, 122—127°, picrate, slender, red needles, m. p. 119— 
121°). The pyrylium derivative does not appear to be formed 
from «-naphthyl methyl ether and sulphoacetic acid. 8-Naphthyl 
methyl ether likewise does not yield a pyrylium derivative, but is 
transformed into 2-methoxy-«-naphthyl methyl ketone, colourless 
needles, m. p. 56—57°, and 3-acetyl-2-methyl-8-naphthachromone-a, 
long, coarse, pale yellow needles, m. p. 157—158°. The latter is 
converted by hydroxylamine hydrochloride in boiling absolute 
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alcoholic solution in the presence of barium carbonate into a sub. 
stance, pale brown needles, m. p. 250° (decomp.) (the amount 
was too small to allow of further investigation), the dioxime, 
C,,H,,0(N-OH),, colourless needles, m. p. 201°, and monozime, 
yellowish-white, irregular leaflets, m. p. 153°. 3-Acetyl-2-methyl. 
8-naphthachromone-« gives unstable additive products with 
bromine [m. p. 105—110° (decomp.)] and hydrogen chloride. It 
is converted by alcoholic ammonia into 2-methyl-8-naphthachro. 
mone-ax, pale yellow, irregular leaflets, m. p. 168°. The latter gives 
an unstable additive compound, m. p. 100° (decomp.), with bromine, 
an oxime, slender needles, m. p. 182°, and an additive compound, 
C,,H,,0,N, yellow needles, m. p. 137°, with ammonia. 3-Acetyl- 
2-methy!-g-naphthachromone-« is converted by boiling dilute 
aqueous sodium hydroxide solution into @-naphthol and 2-hydroxy. 
a-naphthyl methyl ketone, m. p. 64° (cf. Fries, loc. cit.). H. W. 


Derivatives of 3-Oxy(1)thionaphthen. Samvuet SmILzEs and 
Ernest Witson McCiLetxanp (T., 1921, 119, 1810—1816). 


Carnitine. R. Encretanp (Ber., 1921, 54, [B], 2208—2213)— 
Carnitine (A., 1905, i, 726; 1907, i, 264; 1908, i, 41, 842; 1909, 
i, 557) has been regarded by Fischer and Géddertz (A., 1911, i, 19) 
as identical with the hydroxybutyrobetaine o<NMe,~ CHS cH 

hllttthMite me: “~CO-CH(OH)~ 7” 
but this view of its constitution is not readily reconcilable with 
the observation that it easily loses water when treated with con- 
centrated sulphuric acid at about 130° (or by treatment with red 
phosphorus and concentrated hydriodic acid at 150—160°, or 
even at the boiling point of the mixture under atmospheric pressure) 
and yields apocarnitine. The compound prepared by Fischer and 
Géddertz, on the other hand, remains unchanged under these 
conditions and the non-identity of the two substances is further 
confirmed by the observation that carnitine aurichloride has m. p. 
150—151° after softening at 145°, whereas the aurichloride of 
Fischer's compound melts at 166—171° (according to the rate of 
heating) after softening at 160—161°. Carnitine is more prob- 


, NMe,°CH, 
ably represented by the formula 0<5 ra CH,-OH’ 
oxidation to $-homobetaine is explained by the instability of the 
intermediately formed “ trimethylaminomethylmalonic acid,”’ since 
it is found that positively-substituted malonic acids readily lose 
carbon dioxide even when heated in aqueous solution. The 
catalytic hydrogenation of apocarnitine to the corresponding 
saturated betaine can only be accomplished with some difficulty 
and uncertainty; the product formed (aurichloride, m. p. 172— 
173°) resembles most closely y-butyrobetaine, but the identity of 
the two substances is not established with certainty, and, at 
present, it can only be stated that it differs decidedly from o-n- 
and «-iso-butyrobetaine and from -isobutyrobetaine. 

apoCarnitine aurichloride, C;H,,O0.N,AuCl,, crystallises in pale 
yellow, lustrous leaflets, m. p. 190—195° (decomp.), after softening 


and its 
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at about 180°; the corresponding chloride forms long, hygroscopic 
needles. Carnitine chloride is converted by concentrated sulphuric 
acid at 90—100° into carnitine ether, which was isolated in the 
form of its aurichloride, C,,Hg0;N,.2AuCl,, m. p. (indefinite) 
175—182°. H. W. 


Hygrine Alkaloids. IV. Di-1-methyl-2-pyrrolidylmeth- 
ane. Kurt Hess and Franz ANSELM (Ber., 1921, 54, [B], 2310— 
2326; cf. A., 1920, i, 497)—It has been shown previously that 
cuskhygrine is a derivative of di-1-methyl-2-pyrrolidylmethane ; 
attempts to synthesise the latter are now recorded. This can be 
eflected by the catalytic reduction of di-2-pyrryl ketone by hydro- 
gen in the presence of platinum to di-2-pyrrolidylmethane (the 
course of the reaction is unusual and due to the presence of the 
carbonyl group, since the corresponding methylene compound is 
not reducible under these conditions) and methylation of the latter. 
The base is not homogeneous and can be separated into at least 
two biquaternary methylammonium iodides. Further examina- 
tion of the base from cuskhygrine has disclosed the fact that it 
also is not uniform, and can be transformed into two well-defined 
biquaternary methylammonium iodides which are not identical 
with those obtained from the synthetic compound. The existence 
of these optically inactive isomerides appears to be explicable only 
on the assumption that the nitrogen atoms function as asymmetric 
centres and that di-1-methyl-2-pyrrolidylmethane resembles stereo- 
chemically the saccharic acids and exists in six optically inactive 
forms, two of which belong to the non-resolvable meso-type. In 
favour of this conception, the isolation of a possible fifth isomeride 
is recorded. 

Di-2-pyrryl ketone, m. p. 156—157°, is conveniently prepared 
by passing a current of carbonyl chloride into an ethereal solution 
of magnesium pyrryl bromide. It gives a hydrazone, m. p. 115— 
117°, which is converted by sodium ethoxide at 150° into di-2- 
pyrrylmethane, b. p. 163—167°/12 mm., m. p. 73° [Pictet and 
Rilliet (A., 1907, i, 445) give m. p. 66°]. The ketone is reduced 
by hydrogen in the presence of platinum (the apparatus is fully 
described and depicted in the original) to a mixture of di-2- 
pyrrolidylmethanes, b. p. 112—122°/15 mm., which is converted 
by formaldehyde and formic acid into a mixture of di-1-methyl- 
2-pyrrolidylmethanes, b. p. 115—120°/15 mm. The latter, when 
treated with methyl iodide, gives two crystalline biquaternary 
methiodides, needles, m. p. 180°, and four-sided platelets, m. p. 
290° (incipient decomp.) [corresponding aurichloride, 

Ci3HagN2Au,Cl,, 
yellow, microcrystalline precipitate, m. p. about 275° (decomp)], 
whilst apparently a third isomeride, cubes or prisms, m. p. 146— 
147°, was isolated in quantity too small to permit of analysis. 
The base from cuskhygrine is similarly convertible into two biqua- 
ternary methiodides, m. p. 263° and 201° respectively, the latter 
of which has been described previously by Hess and Fink (A., 


1920, i, 497). ° 
kk 
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The action of hydrazine hydrate on cuskhygrine (Hess and Fink, 
loc. cit.) has been further investigated, and it is now found that 
in the presence of a little water cuskhygrine-«-hydrazone, b. p, 
182—185°/11 mm., and relatively much smaller amounts of hygrine. 
hydrazone, b. p. 125—130°/11 mm., are produced. The latter is 
hydrolysed readily by dilute sulphuric acid to hygrine, and is 
converted by sodium ethoxide solution at 150° into «-1-methyl. 
2-pyrrolidylpropane, b. p. 140—142° (cf. A., 1914, i, 199). The 
isomerism of the cuskhygrine-«- and -8-hydrazones remains unex. 
plained, but it is shown that the former regenerates cuskhygrine 
smoothly under the influence of acids. 

The transformation of cuskhygrine into hygrine by alkalis has 
been recorded previously; the change can also be produced by 
hydrochloric acid at 170—180°. 

Attempts to oxidise 1-methyl-2-pyrrolidylacetic acid to 1-methyl- 
pyrrolidine-2-carboxylic acid were unsuccessful by reason of the 
unexpected stability of the original material. H. W. 


Constitution of Matrine. I. Herizasuréd Konvé and Su. 
toHt Saté (J. Pharm. Soc. Japan, 1921, 659—679).—Matrine, 
C,;H,,ON,, is one of the principal alkaloids of the roots of Sophora 
flavescens, Ait. (S. angustifolia, 8S. and Z.) and is a monoacidic ter- 
tiary amine. Of the two nitrogen atoms, one forms a lactam 
ring with a carboxyl group and is changed to an imino-group by 
hydrolysis with alkali, matrinic acid being formed (ibid., 1889, 
No. 84; 1903, Nos. 260—262). Matrine hydrochloride was mixed 
thoroughly with fourteen times its weight of zinc dust and dis- 
tilled in a combustion tube, the distillate being absorbed in dilute 
hydrochloric acid. The distillate was made alkaline, and subjected 
to steam distillation. The residue consisted mainly of matrinic acid 
mixed with a black resin; the colourless oil of peculiar odour 
which distilled was acidified with hydrochloric acid and precipitated 
with mercuric chloride, the mercury was removed by means of 
hydrogen sulphide, and the two admixed bases were separated by 
distillation under reduced pressure. 

The base, CygH,N, distilled at 87°/19 mm. or 188—189°/760 mm., 
and gave the following derivatives: Hydrochloride, deliquescent, 
long needles; mercurichloride, white prisms, m. p. 206°; picrate, 
yellow prisms, m. p. 165°; aurichloride, yellow lamelle, m. p. 
143—144°; platinichloride, long lamelle, decomposing at 216— 
217°; methiodide, m. p. 241°. From the methiodide the cor- 
responding ammonium chloride was prepared as deliquescent, 
colourless needles; this gave a mercurichloride, m. p. 216°; picrate, 
yellow needles, m. p. 211°; platinichloride, octahedra, m. p. 
223—224° (decomp.); and aurichloride, yellow needles, m. p. 
239—240°. The methylammonium hydroxide of the base, a brown 
syrup, shows the characteristic behaviour of a base of this class, 
and on distillation with potassium hydroxide yields methyl alcohol, 
the original base, and some products of decomposition. 

The second base, matridine, C,;H,No, white needles, m. p. 76°, does 
not distil at 160°/19 mm., and is a reduction product of matrine, 
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‘Ethe carboxyl group having been changed into the CH,-group. 


Its properties resemble those of matrine, but it does not yield 


: matrinic acid when hydrolysed. The hydrochloride, C,;H,,N.,2HCI, 
long, white needles, sublimes without melting; the aurichl 
is ¢forms yellow lamellz, m. p. 216°. 


oride, 
K. K. 


Strychnos Alkaloids. XXIX. Oxidation of Cryptobru- 
cinolone and its Preparation from Brucinolone-b. HERMANN 
Levons, Emm Hetirtecer, and Harry HeEERrnNe (Ber., 1921, 
54, [B], 2177—2190).—The crude mixture of a- and b-acetyl- 
prucinolone is converted by methyl alcoholic ammonia at 100° 
into the pure b-form; attempts to effect this transformation more 
conveniently by the use of ethyl-alcoholic potassium hydroxide 
lution resulted in the preparation of a mixture of ethoxydihydro- 
brucinolone and cryptobrucinolone (Leuchs and Pierce, A., 1912, 
i, 898), thus giving a convenient method of obtaining the latter 


which has now been subjected to prolonged examination. It 
NH, 


is remarkable that in the series: brucinolone-a — > 
cold alkali 


hot alcoholic 3 
+ cryptobrucinolone, a double bond 


brucinolone-b 


appears first to be displaced further from the nitrogen atom by 
one carbon atom and then, under similar conditions, to resume its 
previous position; thus probably indicating further changes in the 
remainder of the molecule under the influence of alcoholic potassium 
hydroxide solution. The change does not, however, appear to 
affect the aromatic residue of the brucine molecule, since it has 
the same reactions in cryptobrucinolone as in the other brucinolones. 

Ethoxydihydrobrucinolone, C.,H,,0,N., colourless, lustrous prisms 
(+1MeOH), m. p. generally about 110°, but occasionally about 
132° after softening at 106°, [«]}} —44-2° in glacial acetic acid 
solution; pointed prisms (+-1EtOH), m. p. 135° (decomp.) after 
softening at 130°; anhydrous, m. p. 105—125°, [«]j} —44-0°, and 
cryptobrucinolone, pale greenish-yellow leaflets, m. p. 190—192°, 
[a]; —150-9° when dissolved in glacial acetic acid, are prepared 
by the action of hot alcoholic potassium hydroxide solution on 
pure or crude acetylbrucinolone-b; in addition, there is isolated 
a substance which is soluble in alkali hydroxide and is termed 
hydroxydihydrobrucinolone-III, Cy,H,,40,gNe, colourless leaflets or 
sender needles, m. p. 219—221° after softening at 213°, [«]\7 —49-5° 
in glacial acetic acid solution. The ethoxydihydro-compound is 
converted by alcoholic potassium hydroxide solution into crypto- 
brucinolone, whereas the latter is unaffected. Hthoxydihydro- 
brucinolone acetate forms colourless prisms, m. p. 219—220°, 
(«]i} —78-2° in glacial acetic acid solution. Cryptobrucinolone is 
converted by 5N-nitric acid at 0° into the corresponding quinone, 
Ci9H,,0;N,, lustrous, red needles, which become discoloured above 
250°; the latter is reduced by sulphurous acid to the quinol, 
CigH,,0;N,, which is amorphous. Similarly, 14-nitric acid at 0° 
transforms cryptobrucinolone into the nitroguinone, CygH,,0,N; 


orange-coloured needles, which is reduced to the neiroquenct, 
kk*2 
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Croll O,N;, ochre-yellow, rectangular prisms, decomp. 263—265°, 

cetyloryptobrucinolone, short, prismatic rods, m. p. 272—274° 
fore —199-5° in glacial acetic acid solution, is prepared with 
the aid of sodium acetate and acetic anhydride; it is oxidised 
by mor permanganate in acetone solution to an acid, 
ict 24039N,,0-5H,O, slender, colourless needles, m. p. about 280° 
(sight decomp.), which is most definitely characterised by its 
copper salt, C.,H,.0,)N,Cu,8H,O, apple-green needles and prisms 
and ferric ‘salt, (om 30 0No)oFe" ‘OH, brownish-violet prisms or 
needies. The acid is decomposed by 12N -hydrochloric acid at 100° 
into oxalic and acetic acids and non-crystalline basic products; 
it must therefore contain the groups -N-CO-CO,H and CO,H-C: 
formed from the arrangement -N-CO-CH:CH-C:. Gryptobrucinolone 
is oxidised by permanganate in acetone solution to a substan« 
crystallising in slender needles, m. p. 260° (decomp.) after softening 
at 230°, which dissolves in a large excess of alkali hydroxide 
solution. 

Acetoxydihydrobrucinolone-I forms short, thick prisms, m. p. 
253—254°, [«]i} —22-3° in glacial acetic acid solution. When 
cryptobrucinolone is heated with acetic anhydride at 100° (in the 
absence of sodium acetate) it is converted into a mixture of the 
corresponding acetate and dehydrobrucinolone acetate [brucinolone 
acetate-c], yellow needles or prisms, m: p. 312°, [«]\} —431° in 
glacial acetic acid solution, which is identical with the product 
obtained by the oxidation of acetylbrucinolone-b in acetone solution 
(A., 1912, i, 210). When heated with methyl-alcoholic ammonia at 
100° it gives (?) dehydrobrucinolone, yellow, rectangular platelets, 
m. p. about 315° (decomp.), [«]j} —376° in glacial acetic acid 
solution, from which the acetate is readily re-formed. Brucinolone-) 
appears to be partly converted by acetic anhydride at 100° into 
dehydrobrucinolone acetate. H. W. 


Acid Methylarsenate of Strychnine. J. Bout.or (J. Pharm. 
Chim., 1921, [vii], 24, 289—294).—Conflicting statements have 
appeared at various times regarding the composition and properties 
of strychnine methylarsenate, but it is now definitely shown that 
the strychnine methylarsenate of commerce is actually the acid 
salt of the composition AsMeO(OH)»,C,,H,,0,N,,2H,O. This salt 
is prepared by dissolving in hot aqueous alcohol equimolecular 
proportions of methylarsenic acid and strychnine, and allowing to 
crystallise by spontaneous evaporation, preferably in presence of 
sulphuric acid in a vacuum. Colourless needles are thus obtained, 
soluble in 14-5 parts of water at 20°, and in 146 parts of 90% 
alcohol. In 5% aqueous solution «, —21°. The salt is stable 
at ordinary temperatures, but commences to decompose at 
temperatures above 60°. G. F. M. 


Phenacyl- and Dihydroxyphenacyl-derivatives of Theo- 
bromine and Theophylline, and their corresponding Second- 
ary Alcohols. C. Mannicu and S. Kroii (Ber. deut. Pharm.|: 
Ges., 1921, 31, 291—310).—With the object of preparing new}i 
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caffeine derivatives in which the stimulating action of caffeine on 


‘the nerve system was eliminated whilst the cardiac action was 


retained, substances were prepared in which the phenacy] radicle, 
(OPh-CH,-, and the group, C,H,(OH),*CH(OH)-CH,-, characteristic 
of adrenaline, were introduced into the xanthine molecule. The 


2Bdesired physiological result was not obtained, however, phenacy]l- 


theobromine and phenacyltheophylline showing no advantage over 


| theophylline, and the adrenaline—caffeine derivatives being physio- 


logically inactive. The preparation and properties of the following 
NMe-CO-C-—N-CH,°COPh, 


CO-NMe-C-N:CH 


if prepared by the action of w-bromoacetophenone on sodium theo- 


phylline, forms white, silky needles, m. p. 188°. It yields an 
oxime, m. p. 233°, and a semicarbazone, m. p. 225°. When reduced 
with palladium and hydrogen, it gives the corresponding secondary 
alcohol, «-phenyl-8-theophyllinoethanol, C;N,HO,Me,°CH,-CHPh-OH, 
m. p. 159°. 

3 : 4-Dimethoxy-7-phenacyltheophylline, prepared by condensing 


1 sodium theophylline with w-bromoacetoveratrone, forms white 


needles, m. p. 212°, and gives an oxime, m. p. 216°. On reduction 
with palladium and hydrogen, it gives the corresponding secondary 
alcohol, «-3 : 4-dimethoxyphenyl-B-theophyllinoethanol, m. p. 181°. 
On attempting to demethylate this with hydriodic acid decom- 
position ensued. 

3: 4-Dihydroxyphenacyltheophylline was obtained by demethy]- 
ating the above compound with hydriodic acid; it gives a green 
coloration with ferric chloride, turning to red with ammonia 
(catechol reaction). Its diacetyl derivative melts at 203°. On 
reduction with palladium and hydrogen followed by hydrolysis it 
is converted into the corresponding secondary alcohol, «-3: 4- 
dihydroxyphenyl-8-theophyllinoethanol, which may be regarded as 
a derivative of adrenaline on the one hand and of caffeine on the 
other. The substance forms a grey, crystalline powder, which 
decomposes towards 220° without melting. Its triacetyl derivative 


sf forms white needles, m. p. 114°. 1-Phenacyltheobromine, prepared 


similarly to the corresponding theophylline derivative, melts at 
171°, and gives an oxime, m. p. 215°, and a semicarbazone, m. p. 
215—216°. The corresponding secondary alcohol, «-phenyl-8-theo- 
brominoethanol, forms white needles, m. p. 110°, with loss of 1 mol. 
of water of crystallisation. The anhydrous substance then melts 
at 147°. 

3: 4-Dimethoxyphenacyltheobromine, prepared in similar manner 
to the theophylline derivative, forms silky crystals, m. p. 227°, 
and gives the corresponding secondary alcohol, m. p. 195°, on 
reduction with aluminium amalgam in dilute alcoholic solution. 
Demethylation with hydriodic acid of the methoxyphenacyltheo- 
bromine gave grey needles of 3 : 4-dihydroxyphenacyltheobromine, 
decomposing at 280° without melting. Its diacetyl derivative, 
m. p. 208°, on reduction with aluminium amalgam in alcoholic 
solution, followed by hydrolysis with alcoholic potassium hydroxide 
in absence of air, gives «-3 : 4-dihydroxyphenyl-8-theobrominoethanol, 
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forming a grey, crystalline powder decomposing at 170° without; 


melting. It gives a white, crystalline triacetate, m. p. 147°. 
G. F. M. 


d-Lupanine, C,,H,,ON,. Gdsta MoLanper (Ber. deut. Pharm, 


Ges., 1921, 34, 265—270).—Contrary to the statements of Beckelfl’ 
(A., 1911, i, 743; 1913, i, 86), the action of alcoholic bromine on” 


lupanine hydrochloride does not result in a decomposition into 
two new bases, but gives a brominated compound of the con. 
position C,;H,,ON,,HBr, Br, or C,;H,.Br,0ON,,HBr in yellow 
crystals, from which bromine is readily eliminated by boiling with 
alcohol, with the formation of colourless crystals of lupanine hydro. 
bromide, m. p. 240°. d-Lupanine is very resistant also to the 
action of fuming hydrochloric acid under pressure, and to 50%, 
potassium hydroxide. It yields a syrupy base having a crystalline 
hydrochloride, m. p. 158°, when boiled with 40° alcoholic potassium 
hydroxide. G. F. M. 


Crystallographic Descriptions of some Pyridine and 
Picoline Derivatives. Mary WINzEARLS Porter (T., 1921, 119, 
1769—1773). 

Derivatives of Tetrahydrocarbazole. WutL1AM Henry Per. 
KIN, JUN., and SypNEY GLENN Preston Puiant (T., 1921, 119, 
1825—1839). 


Relation between Fluorescence and Chemical Constitution 
in Benzoxazole Derivatives. F. Henricu (Ber., 1921, 54, (Bj, 
2492—2511)—The author has shown that 5-hydroxy-1-phenyl- 
3-methylbenzoxazole exhibits green fluorescence in various solvents 
even after purification by repeated crystallisation (A., 1897, i, 446; 
1899, i, 171). This compound and other benzoxazole derivatives 
have recently been prepared by Skraup (A., 1919, i, 598), who 
states that they lose their fluorescent properties when repeatedly 
purified by crystallisation from solutions treated with animal 
charcoal. The author has again prepared this compound and 
subjected it to repeated fractional crystallisation, treatment with 
animal charcoal, dissolution in alkali hydroxide solution, and 
reprecipitation, etc., the fluorescence remaining undiminished. 

A number of oxazole derivatives have been prepared and 
examined to ascertain which of them exhibit to the unassisted 
eye fluorescence in solution. A distinction must be drawn between 
fluorescence shown in aqueous alkali solution and organic solvents, 
especially alcohol, and that shown in concentrated sulphuric acid 
solutions, which fluoresce the most readily. In order to convert 
benzoxazole into substitution products fluorescing visibly in solu- 
tion, the first essential is for the »-[1]-position to be occupied by an 
aromatic residue. The three 5-hydroxy-derivatives of the form 


OH-0,H,<f >C-C,H,Me fluoresce strongly, whereas the corre- 


sponding compound with benzyl in place of tolyl shows no fluores- 
cence even if the 3- position is occupied by a methyl group. The 
presence in position 5 of a salt-forming group, preferably hydroxyl, 


50°, 
ulline 
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intensifies the fluorescent properties: thus, 3-hydroxy-l-phenyl.-, 
+hydroxy-1-phenyl-, and 6-hydroxy-1-phenyl-benzoxazoles do not, 
whereas 5-hydroxy-1-phenylbenzoxazole does show fluorescence in 
ikali solution; in the latter case, introduction of methyl in the 


'§3-position enhances the fluorescence, but 3-hydroxy-1-phenyl- 


j-methylbenzoxazole is non-fluorescent. 
Replacement of the hydroxylic hydrogen of 5-hydroxy-1-ary]- 
benzoxazoles by methyl or ethyl gives a compound of distinct but 


‘weakened fluorescence in sulphuric acid or alcohol, and replacement 


of this hydrogen by acid residues produces increased weakening ; 
further replacement in the 3-, 4-, and 6-positions usually annuls 


‘the fluorescence. With reference to Meyer's theory of the relation- 


ship between fluorescence and chemical constitution (A., 1898, 
ii, 105, 275), it is found 


Me 
UN that the compounds I 
( ‘ Scph / ‘ Ny and II, prepared by dis- 
, J 0% o— pr h tilling benzoyl chloride 
| \Z O with diamino-resorcinol 


CPh:N (1) je (IL.) and -orcinol respectively, 
are almost devoid of 
fluorescence, even in concentrated sulphuric acid solution. 

Noteworthy is the occurrence of fluorescence in sulphuric acid 
with compounds in which the 5-position is occupied by a methyl 
group. ‘Thus, 1-phenyl-5-methylbenzoxazole and 1-o-, 1-m-, and 
|-p-tolyl-5-methylbenzoxazoles, prepared from the reduction pro- 
duct of the volatile mononitro-m-cresol, exhibit comparatively 
strong fluorescence in concentrated sulphuric acid. 

[With Gust. OpreRMANN.]— 3 - Acetozy - 1 - methylbenzoxazole, 
(,jH,O,N, prepared from o-aminoresorcinol hydrochloride and 
acetic anhydride, forms dense, white crystals, m. p. 68°, and shows 
no fluorescence in organic solvents, concentrated sulphuric acid, or 
potassium hydroxide solution. 

3-Benzoyloxy-1-phenylbenzoxazole, CygH,,0,N, obtained by the 
action of benzoyl chloride on o-aminoresorcinol hydrochloride, 
forms nodular masses of needles, m. p. 143—144° with previous 
sintering, and yields 3-hydroxy-1-phenylbenzoxazole (Henrich and 
Opfermann, A., 1904, i, 934) on hydrolysis. 

3-Hydroxy-1-benzylbenzoxazole, C,,H,,0,N, prepared from phenyl- 
acetyl chloride and o-aminoresorcinol hydrochloride, forms crystals, 
m. p. 185°, but does not give fluorescent solutions. 

5-Hydroxy-1-benzylbenzoxazole, C,,H,,O,N, prepared from phenyl- 
acetyl chloride and as-aminoresorcinol, crystallises in white, nodular 
masses, m. p. 154°; its solution in alkali does not fluoresce. 

5-Hydroxy-1-o0-tolylbenzoxazole, C,,H,,0,N, from o-toluoyl chloride 
and as-aminoresorcinol, forms crystals, m. p. 135°, and gives a 
pronounced green fluorescence when dissolved in alkali solution. 

5-Hydroxy-1-p-tolylbenzoxazole forms crystals, m. p. 236-5°, and 
shows green fluorescence in alkali solution. 

5-Hydroxy-1-benzyl-3-methylbenzorazole, C,;H,,0,N, forms crys- 
tals, m. p. 149°; its solution in dilute alkali hydroxide shows no 
fluorescence. 
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[With K. RoEpEL.}—6-Benzoylamino-5-benzoyloxy-1-phenylbenz. 
oxazole, Cy,H,,0,No, prepared by the action of benzoyl chloride 
on the hydrochloride of diaminoresorcinol obtained by reducing 
dinitrosoresorcinol (Fitz, Ber., 1875, 8, 633), separates in crystals, 
m. p. 283°, and, when subjected to dry distillation, yields as-] : |’. 
diphenylbenzdioxazole (formula I, above), which forms pale yellow 
crystals, m. p. 192°, and exhibits pale blue fluorescence in concen. 
trated sulphuric acid. 


as-1 : 1’-Dimethylbenzdioxazole, Cig ON: obtained from acetic] 5 


anhydride and diaminoresorcinol hydrochloride, gives crystals, 
m. p. 192°, and is devoid of fluorescent properties in sulphuric 
acid. 

[With F. RossrgutscuEr. }—Hexa-acetyldiamino-orcinol, 

__CygHa2OgNo, — ; 

prepared by the action of acetic anhydride on diamino-orcinol 
hydrochloride, forms white crystals, m. p. 137—138°, and, when 
distilled in absence of solvent, yields as-1 : 1’ : 4-trimethylbenzdi- 
oxazole, C,,H,90,N,, which forms crystals, m. p. 140—141°, dis. 
solves readily in cold concentrated sulphuric acid to a non-fluorescent 
solution, and forms a bromo-derivative, small needles, m. p. 233°. 

[With F. RossteutTscuEer and N. Matutka.}—Benzoylaminobenz. 


oyloxy-1-phenylmethyloxazole, OBz-C,HMe(NHBz)<0>CPh, pre- 


pared from benzoyl chloride and diamino-orcinol hydrochloride, 
forms colourless crystals, m. p. 246—247°, yields scarcely fluorescent 
solutions in alkali hydroxide solution and in sulphuric acid, and, 
when hydrolysed, gives hydroxybenzoylamino-1-phenylmethyloxazole, 
Cy,H,,0,N., which forms crystals, m. p. 234—235°; by alcoholic 
potassium hydroxide either of these compounds is apparently 


converted into the compound, OH-C,HMe(NH,)<\.>CPh, which 


was not obtained in sufficient quantity for analysis. When sub- 
jected to dry distillation, benzoylaminobenzoyloxy-1-phenylmethy]- 
oxazole yields the compound, C,,H,,0,N, (formula II, above), 
which crystallises in yellow needles, m. p. 189—190°, and gives a 
faintly fluorescing solution in sulphuric acid. 

[With K. RoEpEL.}—Aminoquinol, C,H,O,N, prepared by the 
reduction of nitroquinol (Elbs, A., 1893, i, 640), was separated as 
hydrochloride. By benzoylation and ortho-condensation, it is con- 
verted into 4-benzoyloxy-1-phenylbenzoxazole, Co9H ,30,N, which forms 
white crystals, m. p. 154-5°, and in sulphuric acid shows slight 
fluorescence ; on hydrolysis it yields 4-hydroxy-1-phenylbenzoxazole, 
C,3H,O0,N, crystallising in white needles, m. p. 175°, and showing a 
faint blue fluorescence in concentrated sulphuric acid. 

[With W. WunpeER.}—3-Aminocatechol hydrochloride, 

C,H,O,N,HCI, 
prepared by reduction of the nitrocatechol volatile in steam (ef. 
Weselsky and Benedikt, A., 1882, 1200), gives a dark green color- 
ation with ferric chloride, a pale coloration with hypochlorite 
solution and hydrochloric acid, and a brownish-yellow coloration 
with potassium dichromate and sulphuric acid. Treatment with 


te 
in 
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;§benzoyl chloride converts it into 6-benzoyloxy-1-phenylbenzoxazole, 


which distils at above 400°; 6-hydroxy-1-phenylbenzoxazole, 
C,,H,O.N, 
forms snow-white needles, m. p. 191—192°, and shows slight 


‘T 4uorescence in sulphuric acid, but not in sodium hydroxide solution. 


(With N. Marvurka.}—4-Amino-m-cresol [CH, : OH : NH,= 


1:3:4] hydrochloride (cf. von Auwers, Borsche, and Weller, this 


yol., i, 571) reacts (1) with benzoyl chloride, giving 1-phenyl- 


] 5-methylbenzoxazole, C,,H,,ON, white needles, m. p. 92°5°, which 


gives a highly fluorescent solution in concentrated sulphuric acid ; 


icf (2) with o-toluoyl chloride, giving 1-0-tolyl-5-methylbenzoxazole, 


(,;H,,0N, which crystallises in slender, white needles with a faint 
odour, m. p. 94—95°, and forms a non-fluorescent alcoholic solution, 
but in concentrated sulphuric acid shows bluish-violet fluorescence ; 
(3) with m-toluoyl chloride, giving 1-m-tolyl-5-methylbenzoxazole, 
colourless needles, m. p. 87°, the alcoholic solution of which shows 
no, and the sulphuric acid solution blue, fluorescence; (4) with 


.| p-toluoyl chloride, giving 1-p-tolyl-5-methylbenzoxazole, m. p. 117— 


118°, the sulphuric acid solution of which shows slight blue 
fluorescence. ee 


The Constitution of the Polysulphonated Derivatives of 
Indigotin. E.GrRaNpMoUGIN (Compt. rend., 1921, 173, 586—587 ; 
cf. A., 1910, i, 74).—Indigotintetrasulphonic acid (Juillard, A., 1893, 
i, 348) on oxidation gives an isatindisulphonic acid in the form 
of its potassium salt, which when acted on by bromine in concen- 
trated solution yields 5: 7-dibromoisatin. Thus the original acid 
must have been indigotin-5 : 7 : 5’ : 7’-tetrasulphonic acid. W. G. 


The Mechanism of Oxidative Processes. IV. HEINRICH 
WrIeELAND (Ber., 1921, 54, [B], 2353—2376)—The communication 
deals with (i) the oxidative decolorisation of indigotin, (ii) the 
oxidation of aldehydes, (iii) the catalytic decomposition of hydro- 
gen peroxide, (iv) the peroxides as hydrogen acceptors, and (v) the 
biological significance of catalases. 

(i) In a series of communications (A., 1913, i, 1304; 1914, 
i, 1007), the hypothesis has been advanced that the catalytic 
action of finely-divided metals in promoting oxidation is not due 
to activation of the oxygen, but of the hydrogen of the substrate ; 
the process is therefore one of dehydrogenation and not of oxida- 
tion, the oxygen serving merely as acceptor for the activated 
hydrogen. The most marked apparent exception to this con- 
ception is the decolorisation of indigotindisulphonic acid. In 
extension of the observations of Kalb (A., 1910, i, 340; 1911, 
i, 680), however, it is now shown that indigotinsulphonic acid is 
converted into its dehydro-derivative by palladium black and air 
(the process can be arrested at this stage in pyridine, but not in 
aqueous solution) and that dehydroindigodatinsulphonic acid is 
hydrolysed to isatinsulphonic acid and indigotindisulphonic acid 
under the experimental conditions adopted. The catalytic decolor- 
isation of indigotin is therefore to be regarded as a case of dehydro- 
genation. 
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(ii) Further examination of the autoxidation of aldehydes has 
proved that the process is catalytically accelerated by animal 
charcoal to almost the same extent as by palladium black. Under 
all conditions, dry acetaldehyde absorbs oxygen to form mainly 
peracetic acid, whereas only acetic acid is obtained with moist 
acetaldehyde, pointing thus to the conclusion that it is the aldehyde 
hydrate which is dehydrogenated by the per-acid, CHMe(OH),+ 
Me-C(:0)-0-OH=2Me’CO,H+H,0. With benzaldehyde, on the 
other hand, much benzoic acid is formed even when every 
precaution to exclude moisture is observed and the process 
may be interpreted as follows, Ph-CHO+PhC(?0):0-OH —-> 
PhCH(OH)-*O0-0-C(°O)-Ph —> 2Ph°CO,H. The rate of autoxida- 
tion of salicylaldehyde is very small and is not markedly increased 
by the catalysts used; chloral and chloral hydrate, unfortunately, 
cannot be oxidised catalytically. 

(iii) The decomposition of hydrogen peroxide has been shown 
repeatedly to be an action of the first order. According to the 
author's conception, however, it consists of two phases, the de- 
hydrogenation of the first molecule which is actually observed 
and the immeasurably rapid reductive fission of the second mole- 
culee HO-OH — 0:0+2H and HO-OH+2H — 2H,0. The 
whole reaction is precisely analogous to the decomposition of 
hydrazobenzene at its melting point, or at the atmospheric tem- 
perature in the presence of palladium black. Evidence in favour 
of this view is obtained by allowing the reaction to proceed in the 
presence of more potent hydrogen acceptors than hydrogen per- 
oxide itself. Suitable substances are potassium persulphate in 
the presence of palladium black or animal charcoal, but not of 
blood-catalase, benzoyl peroxide which suffers reduction to benzoic 
acid in ethereal solution, dehydroindigotin, which is reduced to 
indigotin in pyridine solution by ethereal hydrogen peroxide in 
the presence of palladium black, and sodium nitrosodisulphonate, 
which is reduced to sodium hydroxylaminedisulphonate in the 
presence of palladium black. Blood catalase and yeast catalase 
are inactive towards dehydroindigotin and sodium _ nitrosodisul- 
phonate. 

(iv) Hydrogen peroxide can behave as a hydrogenating agent 
by loss of hydrogen and liberation of molecular oxygen, as a dehy- 
drogenating agent by reacting with hydrogen and, in many reactions, 
as a true oxidising agent. The di-secondary peroxides can exhibit 
only the second type of action. It is shown in the case of 
potassium persulphate, dibenzoyl peroxide, and diethyl peroxide 
that they can behave as acceptors in catalytically accelerated 
dehydrogenations, quinol being used as substrate. The powerful 
catalytic action of animal charcoal in the reactions with persul- 
phate and benzoyl peroxide is remarkable; there can be no 
doubt that in this case, as with palladium black, the adsorbed 
quinol suffers a change in its structure which is manifested by the 
less firm union of its hydrogen atoms. Blood catalase also greatly 
accelerates the dehydrogenation of quinol by potassium persulphate. 
Acetaldehyde and potassium persulphate do not react with one 


» 
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another in 1% solution; the dehydrogenation of the aldehyde- 
hydrate is, however, with persulphate as acceptor, accelerated by 
alladium black, as is also that of dextrose. 

(v) The processes which consume oxygen and occur in the living 
cell are not to be explained by enzymatic activation of molecular 
oxygen but by activation of the hydrogen in the substance which 
suffers combustion. The hypothesis is supported by evidence 
drawn from the work of Thunberg (A., 1920, i, 784), Lipschitz 
(this vol., i, 203), and Batelli and Stern (Chem. Zentr., 1921, i, 581). 

H. W. 


The Constitution of Isatin Salts and Isatol. Gustav HELLER 
(Ber., 1921, 54, [B], 2214—2222).—A reply to the recent criticism 
of Hantzsch (this vol., i, 597) on the author’s work in the isatin 
series. 

It is pointed out that Hantzsch’s view of the non-existence of 
isatin N-salts is mainly supported by arguments based on the 
behaviour of ethyl acetoacetate and similar tautomeric substances. 
The comparison is, however, scarcely valid, since, in general, 
such isomerism in cyclic systems leads to the development of 
phenolic character and consequently of acidic properties in the 
lactim form, —N:C(OH)—. In the ring system of isatin lactim, 
however, the hydroxyl under the influence of the nitrogen atom 
has no actual phenolic character, but behaves more nearly as a 
tertiary alcoholic group which is susceptible of alkylation to a 
readily-hydrolysed ether, but does not allow the replacement of 
the hydrogen atom by alkali. 

With regard to practical details, the production of isatol from 
isatin silver and benzoyl chloride is again confirmed, and the 
uniformity of the product is established by crystallographic 
measurements. Contrary to Hantzsch’s assumption, a comparison 
of the physical and chemical properties-of isatol and methylisatoid 
of von Baeyer and Okonomides shows that these substances are 
not identical. Hantzsch’s statement that methylisatoid does not 
contain the methyl group since it can also be prepared from isatin 
silver and ethyl iodide is not supported by the author’s experi- 
ments, since he finds the ethylisatoid thus formed to differ from 


methylisatoid. H. W. 


Explanation of certain Transformations of Oxonic Acid 
and of Allantoxaidin. Hetvrich Brmtz and Rupotr Rosi 
(Ber., 1921, 54, [B], 2441—2448).—Oxoniec acid, the identity of 
which with allantoxanic acid was demonstrated by the authors 
(A., 1920, i, 885), and also allantoxaidin may be readily converted 
into cyanuric acid and into biuret. The yields are good, but it 
is not easy to explain by simple reactions the opening of the 
4 : 5-carbon-carbon linking, as similar linkings in other analogous 
compounds show great stability. The following results furnish 
the explanation required. 

The oxidations of oxonic acid and allantoxaidin to cyanuric 
acid by acid permanganate solution or other oxidising agent are 
examples of oxidation rearrangements (Biltz, A., 1913, i, 241) 
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analogous to the oxidation of bisdiphenylene-ethylene to dipheny). 
phenanthrene (Klinger and Lonnes, A., 1896, i, 691). The similar 
oxidation of tetrachloroethylene to trichloroacetyl chloride (Biltz, 
A., 1902, i, 417) may be represented thus : 


0) 0) 0. 0) 

“ie | 
Cl-C=CCl, —> CLO—=CClL, —> ClC=CCl, —> ClC—CCl, . 
| | . | 
Cl Cl Cl Cl 


According to this view, allantoxaidin should exhibit combining 
power at the carbon-nitrogen pair united by a double linking. 
It is, indeed, found that allantoxaidin unites with sodium hypo- 
bromite, the bromine atom passing to the 6-nitrogen atom and 
the ONa group to the 5-carbon atom. By the action of acetic acid 
on the resulting compound, the sodium may be replaced by a 
hydrogen atom, giving 5-bromoamino-5-hydroxyhydantoin. The 
latter, and also its sodium derivative, undergoes even in the cold, 
although more rapidly on heating, a species of Hofmann’s reaction, 
with formation of cyanuric acid : 


NH-C(ONa)‘NHBr NH-CBr(ONa) a] 
CO<-60 COS co? N# | > 
ne NHCOW we, 


the intermediate product assumed cannot, however, be isolated. 
The transformation of cyclopentanonoxime into «-piperidone, that 
of oximinocamphor into camphorimide, and many other similar 
ring-enlargements are known. This formation of cyanuric acid 
from allantoxaidin furnishes support for Ponomareff’s formula 
for allantoxaidin (A., 1879, 227, 461) the reaction being inexplicable 
ocN —C-NH, 
NH-CO | 
The decomposition of allantoxaidin into biuret and formic acid 
when heated in aqueous solution, either alone or with acid, may 
be explained if it is assumed that the molecule of water of crystal- 
lisation is combined by the allantoxaidin with formation of 5-amino- 
5-hydroxyhydantoin. The latter contains hydroxyl and car- 
bonylic oxygen at two adjacent carbon atoms, and, like many 
analogous compounds, such as lactic acid, which decomposes into 
acetaldehyde and formic acid, shows a tendency to undergo fission : 


on the basis of the constitution C 


NH-¢(OH)-NH . wW-NH-CO:-NH 
CO 2*—> CO o <=> 
<wu-do <WHL-CHO 
co< Ni CONE: + 1-C0,H. 
- 2 


The formation of biuret as well as of cyanuric acid when 5- 
bromoamino-5-hydroxyhydantoin is heated in aqueous solution is 
explained thus : the hydrogen bromide produced by the formation 
of cyanuric acid reacts with other molecules causing scission of 
hypobromous acid and reacts with this, liberating bromine, the 
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allantoxaidin thus set free then undergoing conversion into biuret ; 

this view is confirmed by the observation that no biuret is formed 

when excess of hypobromite is present in the solution. 
5-Bromoamino-5-hydroxyhydantoin, C,H,O,N,Br, forms poorly- 


developed crystals, m. p. about 143° (decomp.), and its sodiwm 
derivative, colourless needles. T. H. P. 


3-Methyloxonic Acid and 3-Methylallantoxaidin. HEIn- 
nich Brnrz and Rupotr Rost (Ber., 1921, 54, [B], 2448—2451).— 
The conversion of allantoin into oxonic (allantoxanic) acid and 
allantoxaidin finds a parallel in that of 3-methylallantoin (Behrend 
and Zieger, A., 1916, i, 164) into 3-methyloxonic acid and 3-methyl- 
allantoxaidin. The dimethylallantoxaidin obtained from diazo- 
methane and allantoxaidin (A., 1920, i, 886) has m. p. 164°, and 
not 158° as previously given; since treatment of 3-methylallan- 
toxaidin with diazomethane yields the same dimethyl derivative, 
one of the methyl groups of the latter must occupy the 3-position, 
but for the other methyl no choice is yet possible between the 


l- and 6-positions. 

3-Methyloxonic (3-methylallantoxanic) acid, co<NH aaa am 

NMe-CO y 

forms short, indistinct crystals and loses carbon dioxide when 
heated, its apparent melting point being that of 3-methylallan- 
toxaidin. It is obtained as the potassium salt when 3-methyl- 
allantoin is oxidised by permanganate in alkaline solution. 
3-Methylallantoxaidin co<NH-¢-NE crystallises in elongated 
NMe-CO ’ 
prisms with oblique or roof-shaped ends, sintering at about 200°, 
m. p.. 226°. Its conversion into «-methylbiuret has not yet been 
achieved. 

An unsuccessful attempt has been made to transform 1-methy]l- 
allantoin into 1-methyloxonic acid. ye A 


Allantoin and its Methyl Derivatives. Hertnricn Brivtz and 
Fritz Max (Ber., 1921, 54, [B], 2451—2476)—When subjected to 
prolonged boiling in aqueous solution, uric acid-4: 5-glycol di- 
methyl ether yields allantoin, and similar behaviour is shown by 
the corresponding derivatives of various alkylated uric acids, 
although some of these either remain unchanged or give only the 
mono-ethers of the glycols. Thus, the glycol ethers of 1- and 
7-methyluric acids yield 3-methylallantoin; that of 7-ethyluric 
acid, 3-ethylallantoin; those of 1 : 3- and 7 : 9-dimethyluric acids, 
1 : 3-dimethylallantoin, and that of 1 : 7-dimethyluric acid, 3 : 8-di- 
methylallantoin. The glycol dimethyl ether of 3 : 7-dimethyluric 
acid gives the monomethyl ether, whilst those of 3 : 9-dimethyl.-, 
1:3: 7-trimethyl-, and tetramethyl-uric acids remain unchanged. 
These glycols may undergo caffolide degradation, 3 : 7-dimethyl- 
uric acid-glycol, for instance, yielding 1-methyl-5-hydroxy- 
hydantoylamide. The transformation of the uric acid—glycol ethers 
into allantoins may be accelerated by dissolving the ethers in 
alkali hydroxide solution, acidifying the solutions, and crystallising. 
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The various explanations which have been advanced of the 
mechanism of the formation of allantoin by the oxidation of uric 
acid in presence of alkali are discussed, the conclusion being drawn 
that the first and only intermediate product in this oxidation js 
hydroxyacetylenediureinecarboxylic acid (Behrend, A., 1904, i, 950). 


If the resulting strongly alkaline liquid is concentrated by evapor J 


ation, even in the cold, potassium uroxanate crystallises out, this 
compound being formed by simple hydrolysis. If, however, the 
solution of the hydroxyacetylenediureinecarboxylic salt is acidified, 
the free acid loses its carboxyl group. The one ring, if possible 


that free from methyl groups, then appears to undergo immediate J; ; 


opening, displacement rearrangement giving the allantoin. The 
acidification is best effected by means of a weak acid, such as 
acetic acid, since evaporation of allantoin in presence of mineral 
acid results in its decomposition. 

As regards the structure of allantoin, all the facts known pre. 
viously, and likewise the results now obtained for the first time, 
are in complete agreement with the formula proposed by Grimaux 
(A., 1877, ii, 741), and Fenton and Wilks’s reaction with mono- 
methylfuryl (A., 1911, i, 269) also appears to support an open- 
chain formula. The available data are reconcilable with the 
hydroxyacetylenediureine formula only with difficulty, if at all. 
The optical inactivity always exhibited by allantoin may be due 
to extremely rapid racemisation. 

3-Ethylallantoin, fo NHS cH-NH-CO-N H,, prepared by boiling 

NEt-CO 
an aqueous solution of 4: 5-dimethoxy-7-ethyl-4 : 5-dihydrouric 
acid (Biltz, Marwitzky, and Heyn, this vol., i, 606), crystallises 
in long, slender prisms with roof-like ends, m. p. 189—190° (slight 
frothing), and yields 3-ethylhydantoin when reduced by means of 
hydriodic acid. 

1 : 3-Dimethylallantoin ¢ O-NMes, oy.NH-CO-NH crystallises in 

, ” NMe-CO “ 
the triclinic system, in either rectangular prisms or flat, quadrilateral, 
double pyramids with truncated apices [S. RrepEL: a:b:c= 
2-398 : 1: 1-306; a=89° 7’, B=94° 5’, y=98° 58’], m. p. 214°, and 
yields 1 : 3-dimethylhydantoin on reduction by means of hydriodic 
acid. 

5-Hydroxy-1-methylhydantoylamide, C;H,0,N;, obtained when an 
aqueous solution of 4: 5-dihydroxy-3 : 7-dimethyl-4 : 5-dihydro- 
uric acid is boiled, crystallises in stout, mostly hexagonal plates 
[BEUTELL: apparently monoclinic], m. p. 203—204° (frothing and 
yellowing), and gives methylparabanic acid in good yield when 
oxidised. 

CO-NMey pu wa.cn.n 
NH—CO7 = NH-CO-NHMe, prepared 
by heating an aqueous solution of 1 : 7-dimethylspirodihydantoin 
with basic lead acetate, forms stout, hexagonal crystals, m. p. 220— 
223° (evolution of gas and darkening), and is reduced to 1 methyl- 
hydantoin by hydriodic acid. 


1 : 8-Dimethylallantoin, 
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1:3: 8-V'rimethylallantoin, C,H,,0,N,, prepared by the pro- 


®fionged action of diazomethane on | : 8-dimethylallantoin, crystal- 


jses in narrow, flat prisms, sintering at 149°, m. p. 152°, and gives 
|: 3-dimethylhydantoin when treated with hydriodic acid. 
Methylation of 1 : 6-dimethylallantoin by means of diazomethane 


‘Fduring its preparation is left with the ether as impurity. 
T 


‘fyields 1 : 3 : 6-trimethylallantoin. T. H. P. 


Stability of Uric Acid—Glycol Dimethyl Ether. HEINRICH 
Birz and Fritz Max (Ber., 1921, 54, [B], 2477—2479).—That 


‘certain samples of uric acid-4: 5-glycol dimethyl ether (4: 5-di- 
methoxy-4 : 5-dihydrouric acid) (cf. Biltz and Heyn, A., 1917, 


i, 286) yield, on prolonged boiling in aqueous solution, not allantoin, 
but uric acid-4 : 5-glycol monomethyl ether is found to be due to 


‘Bthe fact that the dimethyl ether is not so stable as was previously 


thought and undergoes rapid transformation into 5-methoxy- 
j-uric acid if a small proportion of the hydrochloric acid formed 


H. P. 


The Coupling of Benzenoid Hydrocarbons with Diazo- 
compounds. Kurr H. Meyer and Hans TocuTeRMANN (Ber., 
1921, 54, [B], 2283—2285)—It has been shown previously (A., 
1920, i, 97) that unsaturated aliphatic hydrocarbons couple with 
diazo-compounds to give crystalline azo-derivatives, but similar 
compounds have not been obtained previously with aromatic 
hydrocarbons, probably because the reaction occurs so slowly that 
the diazonium salt is decomposed before it has proceeded to a 
reasonable degree. It is now shown that the unusually reactive 
diazotised 2:4: 6-trinitroaniline (prepared under the conditions 
described by Misslin, A., 1920, i, 887) couples readily with mesitylene 
to form 2 : 4 : 6-trinitrobenzeneazomesitylene, 

C,H,(NO,)s°-N-N-C,H.Meg, 

dark red, hexagonal platelets, m. p. 189° (decomp.), the consti- 
tution of which is deduced from its reduction to mesitylamine. 
Misslin’s solution gives immediate intense colorations with toluene, 
m-xylene, «-methylnaphthalene, and anthracene which doubtless 
depend on the formation of azo-compounds, but the relative slow- 
ness of the action inhibits the isolation of the products; benzene, 
on the other hand, does not give a coloration. H. W. 


Isonitriles. II. Compounds with Aldehydes or Ketones 
and Monobasic Organic Acids. M. PassErini (Gazzetta, 1921, 
51. ii, 181—188).—It has been shown (this vol., i, 743) that p- 
carbylaminoazobenzene reacts with acetone and acetic acid, giving 
rise to the acetyl derivative of hydroxyisobutyryl-p-aminoazo- 
benzene. It is now found that a precisely similar reaction occurs 
with benzaldehyde, benzoic acid, and an isonitrile. The reaction 
may, indeed, be regarded as genera!, the compound obtained 
undergoing progressive hydrolysis in accordance with the scheme : 
NHR-CO-CR’R”:0-CO-R”’ (when an aldehyde is used, R’=H) ——-> 
NHR-CO-CR’R”’-OH ——> CO,H-CR’R’”OH. 
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With ethyl acetoacetate, acetic acid, and p-carbylaminoazo. 


benzene, the normal additive product is obtained, but when phenyl.f- 


carbylamine is used, the hydrolysed product corresponding with 


acetoacetic acid results; the esterified product is doubtless formed§° 


first, but it is either liquid or too soluble to allow of isolation, and 
is hydrolysed by the excess of acetic acid present. The compounds 
obtained in these two cases are derivatives of citramalic acid and, 
when gradually hydrolysed by aqueous potassium hydroxide, give 
first derivatives of mesaconic or possibly citraconic acid, and 
finally mesaconic acid : 
NPh:N-O,H,-NH-00-OMe(OAc)*CH,"C0,Et -> NPh‘N-O,H,NH-CO-OMe:0H’CO,H 
“> + 00,H-C-Me 
— H-0-00,H. 
NHPh-0O-CMe(OAc)CH,CO,H == ——> NHPh-CO-OMe:0H-C0,H 
a-Acetoxyisobutyranilide, NHPh:CO-CMe,-OAc, prepared from 
phenylearbylamine, acetone, and acetic acid, crystallises in slender 
colourless needles, m. p. 107—108°, and on hydrolysis yields 
«-hydroxyisobutyranilide (cf. Tigerstedt, A., 1893, i, 51). 
Benzoyloxy phenylacetyl-p-aminoazobenzene, 
NPh:N-C,H,-NH-CO-CHPh:OBz, 
prepared from p-carbylaminoazobenzene, benzaldehyde, and benz- 
—-* forms pale yellow crystals, m. p. 222°, and on hydrolysis 
yields 
Mandelyl-p-aminoazobenzene, NPh:N-C,H,-NH-CO-CHPh-OH, 
which crystallises in lustrous, copper-red scales, m. p. 186—188°. 
Benzoyloxyphenylacetanilide, NHPh*CO-CHPh-OBz, obtained from 
phenylearbylamine, benzaldehyde, and benzoic acid, crystallises 
in almost colourless, flat prisms, m. p. 177°, and is accompanied by 
a compound which separates in colourless needles, m. p. 161°, 
but was not further investigated. On hydrolysis, it yields man- 
delanilide (cf. Reissert and Kayser, A., 1891, i, 438). 
Ethyl 8-p-aminoazobenzeneacetylcitramalate, 
NPh:N-C,H,*-NH-CO-CMe(OAc)-CH,°CO,Et, 
obtained from ethyl acetoacetate, p-carbylaminoazobenzene, and 
acetic acid, crystallises in silky, yellow needles, m. p. 141°, and, 
when cautiously hydrolysed, yields either 8-p-aminoazobenzene- 
mesaconic or $-p-aminoazobenzenecitraconic acid, C,,H,,0,N, (see 
above), as a yellow precipitate, m. p. 179°. 
8-Anilinoacetylcitramalic acid, NHPh*CO-CMe(OAc)-CH,°CO,H, 
forms crystals, m. p. 77—78°, and as first product of hydrolysis 
yields 8-anilinomesaconic or (-anilinocitraconic acid, C,,H,,0,N 
(see above), crystallising in stout, highly refractive prisms, m. p. 
165°. Two compounds different from each other and from that now 
obtained have been described as anilinomesaconic acid (cf. Michael 
and Palmer, A., 1886, 698; Anschiitz and Reuter, A., 1890, ar 
a a 2 


Azo-compounds from Diketohydrindene. A. K. Das and 
B. N. Guosu (J. Amer. Chem. Soc., 1921, 43, 1739—1741).— 
Azo-compounds are formed by coupling diazonium compounds 
with 1: 3-diketohydrindene in alkaline solution. The products 
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‘fiorm insoluble sodium salts, but when applied to vegetable fibres 
‘fin the usual manner for the production of insoluble azo-colours 


on the fibre fast shades are produced. 
p-Nitrobenzeneazo-1 : 3-diketohydrindene, yellow crystals from 
idine, does not melt below 280°, and dissolves in sulphuric acid 
with a red colour and in potassium hydroxide with a magenta colour. 
p-Tolueneazo-1 : 3-diketohydrindene, yellow, silky flakes from acetic 
acid, m. p. 211°, dissolves in sulphuric acid with a chocolate colour. 
3.Naphthaleneazo-1 : 3-diketohydrindene, m. p. 205°, from acetic 


acid. 

1: 3-Diketohydrindene is readily converted into anhydro-bis- 
diketohydrindene. Thus, when tetrazotised benzidine is coupled 
with an alkaline solution of two molecular proportions of 1 : 3-di- 
ketohydrindene below 5°, diphenylenebisazo-1 : 3-diketohydrindene (I) 
is formed, whereas when the coupling is effected at 26°, diphenylene- 
hisazo-anhydro-bisdiketohydrindene (II) is formed. 


Ex9 
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pseudoAzimides. I and II. Maximiian P. Scumipr and 
ALFRED HaGENBOCKER (Ber., 1921, 54, [B], 2191—2200, 2201— 
2209).—I. o-Aminoazo-compounds are readily oxidised to pseudo- 
azimides, but this behaviour is not shown by those substances 
which contain a further amino-group in the molecule. It is now 
shown that in these cases oxidation can be effected smoothly by 
ammoniacal cupric oxide solution, but it is noteworthy that four 
molecules of the oxidising agent are required for one molecule of dye 
instead of the two molecules calculated on the assumption of reduction 
to the cuprous stage. 

5-Amino-2-phenyl-1 : 2 : 3-benztriazole, m. p. 182-5°, is obtained 
by boiling a suspension of benzeneazo-m-phenylenediamine in 
alcohol (50°%) with an aqueous solution of copper sulphate which 
has been treated with excess of ammonia. Similarly, benzeneazo- 
m-tolylenediamine is transformed into 5-amino-2-phenyl-6-methyl- 


| : 2: 3-benztriazole, N H,-C,H,Me<)>NPh, m. p. 215°, and 
p-sulphobenzeneazo-m-phenylenediamine yields the sodinm salt 
of 5-amino-2-sulphopheny]-1 : 2 : 3-benztriazole, needles which give 


an intense, yellowish-green, fluorescent solution (the corresponding 
acid is described). p-Nitrobenzeneazo-m-phenylenediamine, long, 
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red needles, m. p. 230°, is converted by copper sulphate in boiling 
aqueous pyridine solution into 5-amino-2-p-nitrophenyl-1 : 2:3. 


benztriazole, NHy-CoH,<U>N-CgHNO,, long, reddish-brown 


needles, m. p. 331°, which is reduced by zine dust and glacial acetic 
acid to 5-amino-2-p-aminophenyl-1 : 2 : 3-benztriazole, m. p. 194° 
which can be diazotised in the usual manner and couples normally 
with diazonium compounds (the hydrochloride, sulphate, and acetyl 
derivatives are described). 5-Amino-2-phenyl-1 : 2 : 3-benztriazole 
couples with benzenediazonium chloride to yield 4-benzeneazo. 
5-amino-2-phenyl-1 : 2: 3-benztriazole, needles, m. p. 112° (the 
7, hydrochloride is described); the position 

N “a of the azo-group is deduced from the 
Ph'N\ A YW similarity of the parent substance to 
Kr N 8-naphthylamine. The dye is oxidised by 
N—NPh lead peroxide in boiling xylene solution 

. to 2:5-diphenyl-1:2:3:4:5:6-benzditri. 

azole (annexed formula), four-sided, silvery plates or aggregates of 
needles, m. p. 221°. 5-Amino-2-sulphophenyl-1 : 3-benztriazole 
couples with diazotised sulphanilic acid, giving the sodium salt of 
4-p-sulphobenzeneazo-5-amino-2-p-sulphophenyl-1 : 2 : 3-benztriazole, 
C,,H,,20,N ,8,Na., which is oxidised by ammoniacal copper solution 
to the sodium salt of 2 : 5-di-p-sulphophenyl-1 :2:3:4: 5: 6-benz- 
ditriazole, CygH,pO,N,S,Na,. 2-Phenyl-1 : 2 : 3-benztriazole-5-azo-3- 
naphthylamine (from diazotised 5-amino-2-phenyl-1 : 2 : 3-benztri- 
azole and $-naphthylamine), small needles, m. p. 258°, is oxidised by 
lead peroxide in boiling xylene solution 5(2’ : 1’ : 3’-naphthtriazolyl)- 


2-phenyl-l : 2 : 3-benztriazole, CygH p< PN Hy >NPh, silvery 


scales, m. p. 235°. Similarly, 4-8-naphthaleneazo-5-amino-2-phenyl- 
1 : 2: 3-benziriazole, tile-red needles, m. p. 155—158°, gives 
2-phenyl-5-8-naphthyi-1 :2:3:4:5 : 6-benzditriazole, 


C,,HN< >CoH<T>NPh, 


m. p. 220°. Tetrazotised benzidine and $-naphthylamine give 
the compound, Cy,.H,,N,, needles of metallic lustre, m. p. 315° 
(the corresponding sulphate is described), which is converted by 
copper powder or, but less advantageously, by lead peroxide in 
boiling nitrobenzene solution into the di-y-azimide, 


N N 
CoH <> N-CoHyCgHyN <> CHs, 
colourless leaflets, m. p. 317°. The substance, C.,H,,No, tile-red 
crystals, m. p. 245° (decomp.), obtained by coupling 2-phenyl- 
1 : 2: 3-benztriazole-5-diazonium sulphate with 5-amino-2-phenyl- 
] : 2: 3-benztriazole, is oxidised to 2-phenyl-5-(2’-phenyl-1’ : 2’ : 3’- 

benztriazolyl-5’)-1 : 2: 3:4: 5: 6-benzditriazole, 

PhN<Y>C,H,<T>N-CoHy <P >NPh, 

4 I 


small leaflets, m. p. 231°. 
II. m-Phenylenediamine readily couples with two molecules 
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of a diazonium compound with the formation of bisazo-dyes, but 
the point of attachment of the second diazonium residue has not 
been placed beyond doubt. Since the dyes do not suffer fission 
in the normal manner, the authors have endeavoured to elucidate 
the problem by converting them into ditriazoles. It is found that 
the ‘‘ double coupling” of m-phenylenediamine takes place in a 
more complex manner than was previously supposed and that, 
under the customary conditions of the reaction, the second diazo- 
nium residue becomes attached in about an equal degree to the 
9. and 6-positions of m-phenylenediamine, thus yielding two bisazo- 
dyes which are oxidisable to two ditriazoles. 

It has been shown already that the azo-dye derived from benz- 
enediazonium chloride and 5-amino-2-phenyl-1 : 2 : 3-benztriazole 
js oxidised to an o-benzditriazole which must have the annexed 

\ formula if the diazonium residue enters the 

N “ay ag a in ag sg 4. wy — sr sr 

\ to be the case reason of the similarity o 
a. ~4 \y the amine to s-naphthylamine, but a more 
’ N—NPh definite proof is obtained in the following 
manner. 5-Amino-2-phenyl-6-methyl-1 :2:3- 
benztriazole reacts with benzenediazonium chloride to form 
4-benzeneazo-5-amino-2-phenyl-6-methyl-1 : 2 : 3-benztriazole, yellow- 
ish-red crystals, m. p. 165°, in which the new group must have 
entered in position 4, since coupling in the meta-position has 
never been observed. If, however, the position 4’ is occupied by 
a methyl group as in 5-amino-2-phenyl-4-methyl-1 : 2 : 3-benztriazole, 
coarse prisms, m. p. 126° (obtained by the oxidation of 3-benzene- 
azo-2 : 6-tolylenediamine, needles, m. p. 124°), the action of a diazo- 
tised solution of p-nitroaniline does not lead to the production of 
an azo-dye but to the diazoamino-compound 


PhN<Y >C,H,Me-N:N-NH-C,H,-NO,, 


which is converted by concentrated sulphuric acid into p-nitro- 
aniline and 2-phenyl-4-methyl-1 : 2 : 3-benztriazole-5-diazonium 
sulphate. 

The action of benzenediazonium chloride on benzeneazo-m- 
phenylenediamine leads to the formation of a mixture of 2 : 4-di- 
benzeneazo-m-phenylenediamine, m. p. 250° (discovered by Griess), 
and 2 : 6-dibenzeneazo-m-phenylenediamine, red needles, m. p. 159° ; 
the constitution of the former is deduced from the observation 
that it is converted by copper sulphate in aqueous pyridine solution 

into a ditriazole which is not identical 

N f —N — the ge hore ae oo 

Nx / i Jae and which therefore must be 2: 6-di- 

” N wy ™ phenyl-1:2:3:5:6:7-benzditriazole (an- 

. nexed formula), m. p. 334°, whereas the 

isomeride, m. p. 159°, is transformed into 2: 5-dipheny!- 
1:2:3:4:5: 6-benzditriazole, m. p. 221°. 

3 : 5-Dibenzeneazo-2 : 4-tolylenediamine, long, red needles, m. p. 
135° (from benzeneazotolylenediamine and benzenediazonium 
chloride), is oxidised by copper sulphate in aqueous pyridine 
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solution to 2: 5-diphenyl-7-methyl-1 : 2:3: 4:5 : 6-benzditriazol 
m. p. 192°, which is also obtained by the action of lead peroxide 
on  4-benzeneazo-5-amino- 2-phenyl-6-methyl-1 : 3-benztriazole _ jn 
boiling xylene. H. W. 


Azides of Thiocarbamic Acids. E. OLiveri-MAnpDALA (Gaz. 
zetta, 1921, 51, ii, 195—201).—In conjunction with Noto, the 
author has shown (A., 1913, i, 774) that the action of azoimide 
on phenylthiocarbimide at 40° ‘yields the compound described by 
Freund and Hempel (A., 1895, i, 193) as 3-thio-4-phenyltetrazoline, 
This compound does not, however, correspond in chemical behaviour 
with such a structure and the author regards it as the azide of 
phenylthiocarbamic acid, NHPh-CS-N,, analogous to the azide 
of carbamic acid. The mechanism of the addition of azoimide 
to thiocarbimides would then be similar to that of its addition 
to carbimides and to ketens: R:N:C‘S+N,H=R-:NH-CS'N,; 
R-N:C{0+N,H=R-NH-CO-N, and R, :0:0:0--N,H= =R, :CH-CO-N, 
Further, the ‘reaction between nitrous “acid and a “thiosemicarbazide, 
NHR-CS:NH-NH 2+HNO, —> NHR-CS:N,, becomes analogous to 
Curtius’s reaction between nitrous acid and a semicarbazide. 
Again, just as Curtius and Burkhardt (A., 1899, i, 137) observed 
with azides of the carbamic acids, these azides of thiocarbamic 
acids are found to lose their triazo-group as azoimide when treated 
with ammonia, aniline, or phenylhydrazine, derivatives of thio- 
carbamide being thus formed. On the other hand, the azides of 
thiocarbamic acids are distinguished from those of carbamic acids by 
the great mobility of their triazo-groups. Thus, alkalis convert them 


into isomeric tetrazole derivatives, NHR-CS-N, —> ol aN N 
whilst treatment with hydrochloric acid results in the loss of two 
nitrogen atoms from the molecule and heating in an indifferent 
solvent in the elimination of an atom of sulphur, NHR-CS-N, —> 


NHR-C<? —> NHR-ON. 


The azide of phenylthiocarbamic acid yields phenylthiocarbamide 
when treated with concentrated aqueous ammonia, and dipheny]l- 
thiocarbamide when treated with alcoholic aniline. 

The azide of o-tolylthiocarbamic acid, CgH,Me-NH-CS-N,, prepared 
from o-tolylthiocarbimide and azoimide, crystallises in large, 
thin plates, m. p. 120° (decomp.), and is highly sensitive to the 
action of light, which gradually turns it red. When heated with 
aleoholic ammonia under pressure, it gives 0-tolylthiocarbamide, 
C,H,-NH-CS-NH,, which forms crystals, m. p. 154—155°. 


1-0-Tolyltetrazole-5-thiol, C,H,Me-N tin | e obtained by iso- 


meric change of the preceding win under the action of 
alkali, forms crystals, m. p. 129°. When oxidised by means of 
ferric chloride in alcoholic solution, it appears to yield the disulphide, 
C,H,CN,S‘S-CN,-C,H,, which was not isolated owing to lack of 
material. By alkaline permanganate solution it is, however, 
converted in the cold into 1-0-tolyltetrazole-5- sulphonic acid, 
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(,H,"CN,’SO,H, which was isolated as the potassium salt, and in 
the hot into 5-hydroxytetrazole-1-benzoic acid, CO,H-C,H,°CN,°OH, 
which begins to decompose slowly when heated above 200° and 


in appearance closely resembles its para-isomeride (loc. cit.). 
=. a» & 


Action of Sulphur Monochloride on Tertiary Aromatic 
Arsines: Constitution of Sulphur Monochloride. Fritz 
ZUCKERKANDL and Marrua Srnar (Ber., 1921, 54, [B], 2479— 
2489).—The action of sulphur monochloride on tertiary aromatic 
arsines, which, if similar to that on triphenylbismuthine (Challenger, 
T., 1916, 109, 250), might be used for the preparation of arsine 
dichlorides not obtainable by the action of chlorine on tertiary 
arsines, actually proceeds quite differently. In an indifferent 
solvent, the reaction yields an additive compound, AsR,,S,Cl,, 
which is instantly decomposed by water or alkali, AsRy,8oClo+ 
H,O=2HCI+8,+R,As:0, and is converted into the corresponding 
sulphide, R,As:S, by either hydrogen sulphide or ammonium 
pentasulphide. 

This new method for obtaining tertiary aromatic arsine oxides 
and sulphides has been applied to the preparation of triphenylarsine 
hydroxide and sulphide, tri-«-naphthylarsine hydroxide (Michaelis, 
A., 1902, i, 517, 524), tri-«-naphthylarsine sulphide, pp’p’’- 
hexamethyltriaminotriphenylarsine oxide and sulphide. The addi- 
tive compounds with sulphur chloride vary greatly in stability, 
but they need not be isolated, and the yields of arsine oxide and 
sulphide are very good. That such compounds are actually additive 
and not merely molecular in character is shown by the fact that 
they always decompose into derivatives of quinquevalent arsenic. 

Of the three possible structures for such additive compounds, 
namely, AsR,-S:SCl,, AsR,Cl-S-S-Cl, and AsR,(SCl),, the second is 
regarded as the most probably accurate (cf. Lecher, A., 1920, 
i, 433; von Konek, A., 1920, i, 880), this involving the assumption 
that sulphur chloride has the simple disulphide formula, Cl-*S-S-Cl. 
That such assumption is justified is shown by the interaction of 
o-nitrophenylsulphur chloride, NO,°C,H,°S-Cl (Zincke and Farr, 
A., 1912, i, 763) on pp'p’’-hexamethyltriaminotriphenylarsine, 
which also yields an additive compound, decomposed imme- 
diately into hexamethyltriaminotriphenylarsine oxide, 0o’-dinitro- 
diphenyl disulphide, and hydrogen chloride by water or alkalis, 

N T 


-.. NO, NO, 
a tes ie _, rn 
RAs SCI+H,O=R,As:0+HCl+< SH,and2¢ SH 
_NO, NO, 
Oe a. Cl 
+0=H,0+ ss) 


To the additive compound is ascribed the formula 
(NMe,°C,H,),AsCl-S-C,H,NO,, 
since if the chlorine were united to sulphur as in 
(NMe,°C,H,),As:SCl-C,H,*NO,, 
the action of water should yield o: o’ -dinitrodiphenylsulphur oxide, 
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O(S-C,H,"NO,),, or even the corresponding disulphoxide or sulphinic 


by the action of water or alkali on o- nitrophenylsulphur chloride 
(Zincke and Farr, loc. cit.). 

It has not been found possible to prepare the intermediat, 
product, PPh,Cl‘S:S-Cl, from triphenylphosphine (Pfeiffer, Hiller, 
and Pietsch, A, 1905, i, 164). This result conforms exactly with 
Steinkopf and Buchheim’s observation that tertiary arsines combine 
with cyanogen bromide to form relatively stable arsinebromo. 
cyanides, whereas the corresponding compound formed b 
phenylphosphine is unstable and could not be isolated (this vol, 
i, 469). 

The additive compound, AsPh,Cl-S-S-Cl, formed by triphenylarsine 
and sulphur chloride, forms yellowish- white crystals, m. p. 200° 
a minimal addition of free sulphur lowering the melting point to 
below 110°; when boiled with ammonia solution, triphenylarsine 
hydroxide is formed. 

The additive compound, (NMe,°C,H,),AsCl-S°S-Cl, obtained from 
ppp’ -hexamethyltriaminotriphenylarsine and sulphur chloride, 
forms crystals, m. p. 137—141°. 

ppp’ -Hexamethyliriaminotriphenylarsine dihydroxide, 

(NMe,° CeH,),As(OH)., 
crystallises in cubes, m. p. 257°. The corresponding oxide, 
(NMe,°C,H,),As:0, forms white crystals, m. p. 277°, and the 
sulphide, Coy Hap N,SAs, glistening leaflets, m. p. 269—270°. 

The additive compound, (NMe,°C,H,),AsCl’S-C,H,-NO,, formed 
by hexamethyltriaminotriphenylarsine and o- nitrophenylsulphur 
chloride, forms crystals, m. p. 201° (decomp.). 


Tri-«-naphthylarsine, obtained by Michaelis (loc. cit.) in 20% Ff 


yield, may be obtained in 46% yield from «-bromonaphthalene, 
magnesium, and arsenic trichloride. The additive compound with 
sulphur chloride, C,)5H,,Cl,S,As, forms crystals, m. p. 175° ne 
Tri-«-naphthylarsine dihydroxide and the sulphide, As(O9H ys 
which forms white leaflets, m. p. 285°, were prepared. T. H. 


Action of Mercuric Acetate on p-Toluidine. II. L. 
Vecontorti (Gazzetta, 1921, 51, ii, 208—210).—In order to ascertain 
the position of the mercury group in the molecule of p-toluidine- 
mercuriacetate (A., 1919, i, 103) in relation to the amino-group, 
the author acetylates the latter and treats the acetyl derivative 
with bromine in acetic acid solution, the resulting product being 
m-bromo-p-acetotoluidide, m. p. 118° (Wroblewsky, Annalen, 1861, 
118,152). Thus, when the para-position is occupied by either mercury 
or methyl, a second mercury atom entering the nucleus always goes 
to the ortho-position with reference to the amino-group. 

The acetyl derivative of p-toluidinemercuriacetate, 

NHAc’C,H,Me-Hg-OAc, 
forms colourless, highly refractive, prismatic crystals, m. p. 175°. 
H. P. 


Complex Salts of Mercury with Phenols. V. Pao.ini 
(Gazzetta, 1921, 51, ii, 188—194)—According to Merck (Arch. 


acid, N 0," C,H,"SO,H ; such sulphur oxides are formed, for instance, r 


ORGANIC CHEMISTRY. i. 903 


Pharm., 1893, 231, 124), the compound obtained by the inter- 
action of thymol and mercuric acetate consists of two molecules 
of mercuric acetate, in one of which one of the acetyl groups is 
replaced by a thymyl residue, Hg(OAc).+OAc-Hg-O-C,,H,;. The 
existence of such compounds is, however, doubtful, and their 
constitution cannot be determined by their elementary com- 
position alone (Schmidt, Pharmazeutische Chemie, 1911, ii, 1099). 
The author has prepared a mercuric acetate-thymol compound 
which contains non-ionisable mercury united directly to the carbon 
of the nucleus, the compound being readily and completely soluble 
in dilute sodium hydroxide and precipitated unchanged on 
addition of an acid. Treatment of this compound with aqueous 
sodium chloride yields the corresponding mercuric chloride com- 
pound, from which the two HgCl residues are displaced by two iodine 
atoms when the compound is treated with a solution of iodine 
in aqueous potassium iodide. The formation of the original com- 
und and these transformations are represented by the equations : 
0H-C,H,MePr + 2Hg(OAc), = 2AcOH + OH-C,HMePr(Hg-OAc), ; 
0H-C,HMePr(Hg-OAc).+2NaCl=2CH,°CO,Na+OH-C,HMePr(HgCl)., 
and OH-C,HMePr(HgCl),+-21,=2HgCll+OH-C,HI,MePr. Merck’s 
compound also undergoes these changes and differs from that 
obtained by the author in that it is contaminated with free thymol. 
Phenol yields a similar compound, from which a di-iodophenol 
the may be obtained. On the other hand, $-naphthol and vanillin, 
although they react promptly with a cold saturated solution of 
mercuric acetate in acetic acid, give only mono-substituted pro- 
ducts, from which, by way of the chloro-compounds, an iodonaphthol 
and an iodovanillin are obtainable. 
20% FxDiacetatomercurithymol, OH-Cy9H,,(Hg-OAc),, prepared from 
thymol and a saturated solution of mercuric acetate in acetic acid, 
with | forms lustrous crystals and its sodiwm derivative large plates. 
Dichloromercurithymol, OH-C,,H,,(HgCl),, yields thymol when 
.)g:8, reduced by means of zinc and potassium hydroxide; the di-iodo- 
thymol, C,9H,,1,"OH, is an almost colourless oil, b. p. 215°/16 mm. 
(partial decomp.). 
- Diacetatomercuriphenol, OH-C,H,(Hg-OAc),, forms crystals, and 
‘tain | dimercurichlorophenol, OH-C,H,(HgCl),, yields the di-iodophenol 
line- F described by Hlasiwetz (Ber., 1869, 2, 524) when treated with a 
OUP; Fsolution of iodine in aqueous potassium iodide. 
itive F  Acetatomercuri-8-naphthol, OH-C,,H,Hg-OAc, crystallises in 
€1ng Flustrous needles, and, without dissolving or changing in appear- 
361, J ance, is converted by aqueous sodium chloride into chloromercuri- 
urY | 3-naphthol, OH-C,,H,*HgCl, which may then be transformed into 
30€8 F l-iodo-8-naphthol (cf. Meldola, T., 1885, 47, 525). 
Acetatomercurivanillin, C,H,0,*Hg-OAc, separates in crystals, 
and chloromercurivanillin, C,H,O,-HgCl, yields the iodovanillin 
obtained by Carles (Ber., 1874, 7, 616) from vanillin and alcoholic 
iodine solution. T. H. P. 
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Physiological Chemistry. 


The Regulation of the Reaction of the Blood. UC. L. Evay; 
(J. Physiol., 1921, 55, 159—192; from Physiol. Abstr., 1921, ¢ 
424).—The buffering of separated plasma (primary buffering) js 
contrasted with that induced in the true plasma of whole blooj 
through the agency of the red corpuscles (secondary). The r. 
action of plasma, although dependent on the ratio of free to fixe 
carbon dioxide, is not wholly determined by this, but also by the 
other salts present, which lower the reaction by Py 0-3. The 
effect of plasma proteins as buffers is negligible in practice. 4 
slight modification of the Hasselbalch formula, with the use q 
values for P»K, derived from observations made on _ plasma, 
allows of the calculation of the reaction of a plasma from the 
usual data. The carbon dioxide reaction curves for plasmata 
of varying bicarbonate content are parallel, whilst the P,, a 
a given carbon dioxide pressure varies directly as the logarithm 
of the bicarbonate content as for bicarbonate solutions; these 
relations are much less accurately maintained when whole blood is 
dealt with, first, because of differences in the extent and rang 
of secondary buffering; secondly, because of capricious post. 
mortem changes in the corpuscles. Blood of high hemoglobin 
or of low bicarbonate content has a flatter carbon dioxide reaction 
curve than that in which either or both of these proportions is 
reversed. When a blood shows a reduction of carbon dioxide 


capacity on keeping, this change affects the corpuscles more than} 


the true plasma, which tends to maintain a constant bicarbonate 
content at a given carbon dioxide pressure; this is yet another 
instance of the operation of secondary buffering in all circum. 


stances which otherwise would tend to lower the P,, of the bloodf 


(plasma). Plasma, blood, and bicarbonate solutions alike are more 
alkaline at higher than at lower temperatures. E. 8. 


Regulation of the Alkalinity of the Blood. J. B.S. Haupan: 
(J. Physiol., 1921, 55, 265—275; from Physiol. Abstr., 1921, 6, 
424—425).—Ingestion of 5 to 55 grams of ammonium chloride in 
man causes a fall in the alveolar carbon dioxide and in the blood 
carbon dioxide capacity, and a rise in the acid, ammonia, and 
phosphate of the urine. The depression of the alveolar carbon 
dioxide is roughly proportional to the rate of excretion of acid plus 
ammonia. The ratio of acid to ammonia depends on the amount 
of phosphate available for excretion, and this amount falls as the 
acidosis progresses. The various effects are probably due to con- 
version of part of the ammonium chloride into urea, thus freeing the 
hydrochloric acid. E.8 


Physico-Chemical State of Sugar in the Blood. K.Ononara 
(Brit. J. Eupt. Path., 1921, 2, 194—196; from Physiol. Abstr., 1921, 
6, 440—441).—-As shown by Kozawa, dextrose causes swelling of 
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human red corpuscles. Practically the same hematocrite results, 
however, were obtained with human red corpuscles treated with 
the serum of a diabetic patient, normal serum with the addition of 
isotonic dextrose solution, or isotonic dextrose-saline solution. It 
may therefore be assumed that sugar in the circulating blood is 
resent in the same physico-chemical character as in the solution 
of free dextrose, that is, it is present as free sugar. E.S 


The Dextrose Content of Arterial and Venous Blood from 
Muscle. R. Ece and V. Henriques (Compt. rend. Soc. Biol., 
1921, 85, 610—611; from Physiol. Abstr., 1921, 6, 441).—The 
experiments were conducted on the hind-limb of the goat and dog 
after preparation of the animals by fasting and administration of 
hloridzin to remove all stores of carbohydrate. Under these 
conditions, the arterial blood-sugar was 0-004%, while the venous 
blood-sugar was one-fifth of this, namely, 0-0008%. E. 8. 


Coagulation of the Blood. II. The Clotting Complex. 
H. W. ©. Vines (J. Physiol., 1921, 55, 287—295; from Physiol. 
Abstr., 1921, 6, 424)—The clotting complex (cf. this vol., i, 525) 
is a combination of a lipoid, calcium, and a protein. The calcium— 
lipoid combination is essential, and does not yield calcium ions; 
the function of the protein, which seems to render the lipoid com- 
pound more sensitive and may act by keeping it in a state of fine 
suspension, is apparently secondary. The compound has properties 
resembling those of the thrombokinase of Morawitz rather than of 
the prothrombin of Howell. The anti-coagulants (oxalates, citrates, 
fluorides, hirudin, and cobra venom) act as antikinase; hirudin 
acts also as an antithrombin. E. 8. 


The Chloride Content of the Serum of Sucklings. K. 
ScuEER (Jahrb. Kinderheilk., 1921, 94/44, 295—314; from Physiol. 
Abstr., 1921, 6, 426).—The chloride content of the serum of suck- 
lings is fairly constant, and about 0-50 to 0-59%. At the beginning 
of digestion, the chloride decreases quickly, and regains its former 
level afterwards. This connexion between the serum chloride and 
the secretion of gastric juice is quite independent of the kind of 
food. Infusion of isotonic dextrose solution effects a diminution 
of the serum chlorides of some hours’ duration. E. 8. 


A Method for Investigating the Hemolytic Activity of 
Chemical Substances. Eric Ponprer (Proc. Roy. Soc., 1921, 
[B], 92, 285—295).—A new technique is described. Estimations of 
the hemolytic activity of a number of substances indicate that, 
for a constant quantity of hemolytic substance, the relation 
between temperature and time of hemolysis is expressed by a 
hyperbola. E. 8. 


The Calcium Content of Egg-white. Hans Kreis and JosEr 
STUDINGER (Schweiz. Apoth. Zeit., 1921, 59, 193—196).—White 
of fresh hens’ eggs vields 0-75—0-80% of ash containing 0-59— 
4-25 of calcium oxide; the lime content of the ash of egg-yolk 
is 11-54—12-32%. When preserved in calcium hydroxide solution, 

VOL. CXX. i. Ll 
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lime is not absorbed, so that estimations of calcium in the ash of being 
the albumin give no indication of such preservation (cf. Rézenyif nixti 
Chem. Zeit., 1904, 28, 620). CHEMICAL ABSTRACTS, this ¢ 


Composition of the Egg of the Brown Frog (Rana fusca) ai§vl-, 
the Time of Laying. EK. F. Trerrorve and H. Barrnuftény A 
(Compt. rend., 1921, 173, 611—613).—The composition of the - 
ovarian eggs of the brown frog at the time of laying is remarkably oat 
constant and is independent of the age, weight, etc., of the indi. Fu 
vidual females. The organic matter of the egg is almost entirely ew 
composed of nitrogenous substances, fats, and lipoids. There js ng 
a remarkable similarity in composition between the eggs of they” ” 
frog and those of the trout and silk-worms. WwW. G. 2 


Is Glycogen the Source of the Acids developed in Autolysis? § pin’ 
W. Morss (Proc. Soc. Expt. Biol. Med., 1921, 18, 246—247; from repl 
Physiol Abstr., 1921, 6, 406).—Ox liver was used for the experiments and 
on autolysis. The results indicate that glycogen may be one offfas s 
the precursors of substances concerned with the development of § ator 
acidity. E. 8. On 


Internal Secretion of the Spleen. N. B. Evpy (Endocrin, dec 
1921, 5, 461—475; from Physiol. Abstr., 1921, 6, 448).—It is 


: - [ 
claimed that the spleen produces an internal secretion which fg 
regulates the number of red corpuscles in the blood-stream. This oa 
is supported by the changes in the erythrocytes after splenectomy; f ,, ; 
the modification of the blood-picture in hyperplasia of the spleen, F jo 
ameliorated in some cases by splenectomy, and the specific effects f .,, 
on the red corpuscles of injection of splenic extract. It is suggested f ;_., 
that the chief function of the spleen is the removal from the cir- f 4, 
culation of the disintegrated erythrocytes; that the splenic cells § ;, 
elaborate this material, producing thereby an internal secretion, f 1, 
which was a component of the erythrocyte, either stroma or pig: Fy, 
ment portion; that this internal secretion reduces the resistance f }, 


of all the red blood-corpuscles, the effect amounting to actual 
destruction of the older cells, and, finally, that this internal 
secretion, possibly after modification by the liver, stimulates the 
erythrogenic function of the bone-marrow, and is used up in the F ad 
manufacture of new corpuscles. E. S. Sc 


Creatinine and Creatine in Muscle Extracts. I. A Com-} 
parison of the Picric Acid and the Tungstic Acid Methods | * 
of Deproteinisation. II. The Influence of the Reaction of of 
the Medium on the Creatinine—Creatine Balance in Incubated 
Extracts of Muscle Tissue of the Albino Rat. Freprrick 


S. Hammert (J. Biol. Chem., 1921, 48, 127—131 and 133—141).— : 
The author describes procedures whereby concordant results in the | 4 
estimation of creatinine in muscle extracts may be obtained by | , 
the use of either picric acid or tungstic acid as protein precipitants. ‘ 
Using the picric acid method, he finds that, if extracts of the ] ,, 
muscle tissue of the rat are incubated at body temperature, the | , 


creatinine increases-at the expense of the creatine. This change | 
is influenced by the reaction of the medium, the optimum effect | | 
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one Of jeing obtained when this is buffered to neutrality by a phosphate 
Ozenyi i nixture. The presence of an enzyme capable of bringing about 
‘ACTS. Bihis change is suggested but not proved (cf. Hahn and Barkan, this 


sca) aiprol., i, 515). C. R. H. 


Ps the Action of various Lactones on Worm Muscles. Lupwic 
arkably LAUTENSCHLAGER (Ber. deut. Pharm. Ges., 1921, 34, 279—291).— 
e ing; Further experimental support is adduced of Trendelenburg’s 
ntirely theory (Arch. Expt. Path. Pharm., 1915, 79, 190) that the anthel- 
here ,qmintic action of santonin and similarly constituted compounds is 
of theg% be ascribed to the lactone structure, and comparative experi- 
rq [ments have shown further that the lactone group must be associated 

’ [with a carbon ring system, open-chain lactones having no anthel- 
lysis? mintic action. ‘The naphthalene nucleus in santonin can be 
| from replaced by a simpler cyclic system, so, for example, phthalide 
‘ments f and meconin (dimethoxyphthalide) are as powerful in their action 
one of fas santonin, and the replacement of one of the methylene hydrogen 
ent off atoms by a simple alkyl group still further increases their activity. 
- 8. [On the other hand, substitution by an aromatic group produces a 

G. F. M. 


ocrin., decided weakening in the anthelmintic action. 


“I\ *] Distribution of Sodium Salts in Plant and Animal Cells. 
This §. Funcoxa (Kyoto Igaku Zasshi, 1918, 15, 85—120).—Sodium 
a x may be detected by precipitation as a double sulphate with cerium, 
ree. 'f or as a triple magnesium and uranyl acetate; a negative result does 
ffects not exclude the presence of sodium. By these and other reactions, 
satel sodium was found in the blood plasma of both vertebrates and 
~~". f invertebrates, but not in their erythrocytes. It was present in 
; oa the lymph of muscles but not in their fibres. Sodium occurred 
Pr in the ground substance of cartilage but not in the cells themselves. 
.’ f In other tissues, it was detected in the intercellular substance but 
= na not in the cells. In plants, sodium was found in the cell plasma, 
tual but not in the nucleus or the chlorophyll bodies. 
. CHEMICAL ABSTRACTS. 
Thal 
thef The Variation in the Zinc Content of the Rabbit's Body 
the f during Growth. Gaprret Bertrand and R. Viapzsco (Bull. 
>. Soc. chim., 1921, [iv], 29, 915—917).—In the case of the rabbit, 
ym- | the percentage of zinc present in the whole body shows a maximum 
ods [| at the moment of birth, diminishing gradually during the time 


of | of suckling, and then rising rapidly after weaning. W. G. 


ted} ‘The Distribution of Zinc in the Organism of the Fish. M. 
"— | Bopansky (Compt. rend., 1921, 173, 790—792; cf. this vol., i, 78).— 
the | in the red snapper fish, Lutjanus aya, the liver and the spleen are 
by | the most important centres of accumulation of zinc, and the 
ts. skeletal portions as well as the branchial arcs, the skin and the fins, 
he | Contain relatively more zinc than the other tissues such as the 
he muscles. In the catfish, Atlurichtys marinus, the branchia! arcs 
: and the skeleton have the highest zine content, followed by the 
Be liver, the fins, and the skin, whilst again the muscles contain but 


little zine. W.G 
Li2 
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Calcium in the Blood in Diseases of the Skin. W. C. Turo 
and Marie Eun (Proc. Soc. Expt. Biol. Med., 1920, 17, 115—118, 
and ibid., 1921, 18, 189—191).—Gravimetric methods for the 
estimation of calcium in the blood were vitiated by the presence 
of calcium in filter-paper; Halverson and Bergeim’s volumetric 
method was therefore subsequently employed. The blood plasma 
of normal persons contained from 7-8 to 9-8 mg. of calcium per 
100 c.c. The average amount of calcium present was low in cases 
of furunculosis diabetes, hemophilia, and puerpura hzmorrhagia, 
normal in cases of hemiplagia, secondary anzemia, pneumonia, and 
familial paralysis, and high in cases of acne, healed pulmonary 
tuberculosis, and some cases of nephritis. CuemIcAL ABSTRACTS. 


Chemotherapeutic Experiments with ‘‘ Bayer 205,’’ a New 
Trypanocidal Agent of Special Activity. L. HarnpeEt and 
K. W. Jortren (Berl. Klin. Woch., 1920, 57, ii, 821—823)— 
0-5 Mg. of the agent causes the permanent disappearance of 
Trypanosoma brucei from mice, for which the lethal dose is 20 mg. 
Remarkable cures are also effected in the case of the dourine 
disease of horses. Some trypanosomes are not eliminated, for 
example, 7’. lewisii. Cf. the two following abstracts. G. B. 


Experiments with a New Trypanocidal Agent (‘‘ Bayer 
205 ’’) on Trypanosomes Pathogenic to Man and to Animals. 
Martin Mayer and Hetnz Zeiss (Arch. Schiffs-u. Tropenhygiene, 
1920, 24, 257—294; cf. preceding abstract)—The curative sub- 
cutaneous dose for mice is 0-06 mg., the lethal dose 10 mg. The 
substance is an unfailing therapeutic agent for mice, rats, guinea- 
pigs, and rabbits infected with 7’. brucei (Nagana), 7’. equiperdum, 
T’. equinum, T. gambiense (human sleeping sickness), and 7’. rhodes. 
iense. Smaller doses have a prolonged prophylactic effect. 

G. B. 


Action of ‘‘ Bayer 205 '’ on Trypanosoma equiperdum in 
Experimentally Infected Mice. C. M. Wenyon (Brit. Med. J., 
1921, ii, 746; cf. preceding abstract).—0-005 Gram per kilo given 
intravenously frees mice from 7’. equiperdum in the course of 
forty-eight hours. G. B. 


Action of Bismuth on Syphilis and on Nagana trypano- 
somiasis. Treatment of Syphilis by Bismuth. R. Sazerac 
and C. Levapitt (Compt. rend., 1921, 172, 1391; 173, 338)— 
Sodium bismuth tartrate, suspended in oil, has a very favourable 
effect on syphilis in rabbits and in man; it is much less effective 
on Nagana. G. B. 


Treatment of Syphilis by Bismuth. Louis Fournrer and 
L. Gu&not (Compt: rend., 1921, 173, 674—676).—Results obtained 
with human syphilis amply confirm the conclusions of the preceding 
abstract; bismuth is a most promising agent. G. B. 
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The Fate of Salicylic Acid and some of its Derivatives in 
the Organism. W. Devrient (Arch. expt. Path. Pharm., 1921, 
90, 242255; from Physiol. Abstr., 1921, 6, 439).—Not more than 
15% of the salicylic acid administered is excreted in the urine. 
Sauerland’s method of estimating it is found to be exact. E. S. 


The Antipyretic Action of some Derivatives of Dimethyl- 

enetidine. Herrmnrich Ruope (Ber. deut. Pharm. Ges., 1921, 
31, 271—279)—In the dimethylphenetidine series, as in the 
phenetidine series, the acetyl derivative has a much stronger 
antipyretic action than the other acyl derivatives, but it is never- 
theless considerably weaker than phenacetin in its fever-reducing 
properties. Although phenetidine is stronger in its action than 
phenacetin, yet dimethylphenetidine is weaker than phenacetin, 
but it is noteworthy that experiments on rabbits free from fever 
showed a greater reduction in temperature after administration of 
the former than after an equal dose of the latter. Aryldimethy]l- 
phenetidines such as the acetylsalicoyl- or p-aminobenzoyl- 
derivatives are stronger in their action than formyl- or valeryl- 
dimethylphenetidine, but weaker than the acetyl derivative or 
dimethylphenetidine itself. Finally, although phenetidine is a 
stronger febrifuge than phenacetin, yet ethoxydimethylphenacetin 
is more powerful than diethoxydimethylphenetidine. No logical 
connexion can therefore be traced between the chemical constitution 


and the physiological action of these phenetidine derivatives. 
G. F. M. 


Chemistry of Vegetable Physiology and Agriculture. 


Physiology of Methane Bacteria. E. Miinz (Halle Diss., 
1915, 61 pp.; from Bied. Zentr., 1921, 50, 390).—Bacterium 
methanicum (Sdhngen’s Bacillus methanicus) has minimum 18", 
maximum 40°, optimum 34°. The most favourable conditions for 
its activity are high methane and low oxygen concentration, the 
optimum oxygen concentration being 2% ; light is without influence 
on the absorption of methane. Under autotrophic conditions, it 
multiplies and produces organic matter. Although other hydro- 
carbons and carbon monoxide cannot be substituted for methane, 
alcohols, carbohydrates, and salts of organic acids giving rise to 
hydrocarbons may be utilised. Nitrogen is utilised both in inorganic 
forms (nitrates and ammonium salts) and in organic forms (peptoie, 


leucine, asparagine). The organisms may also live heterotrophicaily. 
G. W. R. 


The Micro-organisms Producing Acetone. ALBERT BER- 
THELOT and (MLLE) E. Ossart (Compt. rend., 1921, 173, 792— 
794).—In addition to the anzrobic organisms used by Fernbach 
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in the manufacture of acetone, there exist, widely distributed in 
nature, many other organisms, both erobic and facultative anzrobes, 
capable of producing acetone, although to a smaller extent. The 


amounts of acetone produced by a given organism vary considerably 
with the nature of the medium. W. G. 


Acclimatisation of Yeast to Ammonium Fluoride and its 
Reversion in Wort. Exxis I. Futmer (J. Physical Chem., 1921, 
25, 455—472).—The toxicity of aqueous and aqueous alcoholic 
solutions of ammonium fluoride toward yeast has been investigated. 
It is shown that alcohol increases the toxicity. In acclimatising 
yeast to ammonium fluoride it is not necessary to commence with 
low concentrations (Effront’s stepping-up method); the cells may 
be planted at once in the more concentrated solutions of fluoride 
and wort and will grow if left long enough. The time elapsing 
between seeding and active fermentation depends on the method 
of preparing the wort, on the character of the individual yeast. 
cells, and on the previous history of the culture. Yeasts acclimatised 
to a given concentration of fluoride by different routes behave 
differently towards more concentrated fluoride solutions. If the 
logarithm of the interval between seeding and active fermentation 
be plotted against concentration, for various yeasts, acclimatised 
and unacclimatised, the experimental data fall on straight lines 
radiating from a point corresponding with about 7—8 grams of 
ammonium fluoride per litre. The highest concentration in which 
yeast will grow is about 7 grams per litre. Yeast acclimatised to 
ammonium fluoride is more resistant to phenol than is normal 
yeast. Acclimatised yeast may be grown on fluoride free wort 
agar for twelve days or in fluoride-free wort for one hundred and 
ninety hours without completely reverting to normal. When 
yeast is planted in wort containing ammonium fluoride, a pro- 
portion of the cells die, that is, they will not reproduce on fluoride- 
free wort agar. The number of living cells decreases, passes 
through a minimum, which may be less than 1 in 1200 of those 
originally present, and then increases. Selection plays a part in 
the acclimatisation. Measurements of the rate of reproduction of 
yeast in wort with and without ammonium fluoride show that the 
cells which are not killed outright undergo a period of paralysis, 
after which they reproduce, giving rise to fluoride resistant cells. 
Adaptation plays a part in the acclimatisation. The maximum 
value for the duration of paralysis may be calculated from the 
experimental results. J. F. S. 


Catalytic Processes of Physiological Importance Effected 
by Light. Kurr Noack (Zeitsch. Bot., 1920, 12, 273—349).— 
The chemical action of light on cells occurs through the agency of 
substances which transform light energy into chemical energy. 
Two groups of such catalysts are recognised : fluorescent organic 
compounds, and salts of certain heavy metals. Both serve as 
carriers of oxygen. From experiments on chromogens and many 
plants the author concludes that the fluorescent organic compounds 
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act by the formation of peroxides. Their action is stopped by 
sodium sulphite. The salts of the heavy metals act by change in 
the valency of the metal. CHEMICAL ABSTRACTS. 


The Relation of the Hydrogen-ion Concentration of Nutrient 
Solutions to Growth and Chlorosis of Wheat Plants. A. G. 
McCatxi and J. R. Haag (Soil Sci., 1921, 12, 69—77).—Wheat 
plants were grown for two months on sand cultures supplied with 
four different nutrient solutions, each of which was modified in 
such a way as to have three distinctly different p, values without 
materially altering the solutions with respect to the concentrations 
of the six essential ions. The results indicate that hydrogen-ion 
concentration exerted a very marked influence on the rate of 
growth and was also an important factor in the control of chlorosis. 
There was some evidence that the plants grown in solutions having 
py Values ranging from 4-02 to 7-0 were suffering from the lack 
of available iron or from faulty metabolism resulting from the 
immobility of the iron within the plants. W.G 


The Relation of Sulphates to Plant Growth and Composi- 
tion. H.G. Mrmr (J. Agric. Res., 1921, 22, 101—110).—Nodule 
production and nitrogen assimilation of legumes were stimulated by 
the addition of sulphates. On the other hand, the supply of 
nitrate available to the plant appeared to limit the amount of 
sulphur assimilated. In the case of rape, no direct relationship 
between nitrogen and sulphur assimilation was observed. [See 
also J. Soc. Chem. Ind., 1921, 8614.]} Ss. &. F. 


Vegetable Assimilation and Respiration. XIV. Assimil- 
ation by Submerged Plants in Dilute Solutions of Bicarbon- 
ates and of Acids : an Improved Bubble-counting Technique. 
A. J. Wumort (Proc. Roy. Soc., 1921, [B], 92, 304—327).—Dis- 
turbances in bubbling experiments are eliminated by using a glass 
bubbler and a bubbling cup. By means of this apparatus it is 
shown, (1) that the increased rate of bubbling by submerged 
water plants when placed in acid solution is due to the decom- 
position of calcium carbonate deposited on their surface, (2) that 
the rate of assimilation of carbon dioxide from sodium hydrogen 
carbonate solution corresponds with the calculated concentration 
of carbon dioxide, the conclusion being drawn that plants do not 
possess the power of decomposing sodium hydrogen carbonate. 


E. S$. 


First Products of the Chlorophyll Assimilation of Carbon. 
E. Rover (Schweiz. Apoth. Zeit., 1921, 59, 157—161, 175—178).— 
The history of the problem of carbon dioxide absorption by plants 
is reviewed. A test for glycollaldehyde consists in the preparation 
of the p-nitrophenylhydrazone, reddish-brown needles, m. p. 177° 
(decomp.), and soluble in alcoholic potassium hydroxide with a 
blue colour. By this method, glycollaldehyde has been identified 
in various green leaves; the method of its formation is considered 
theoretically. CHEMICAL ABSTRACTS. 
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Hemicellulases in Resting Seeds and their Supposed 
Occurrence in Higher Animals. Avcust Rippet (Landw. 
Versuchs.-Stat., 1921, 97, 179—193).—It has been suggested that 
the digestion of hemicelluloses by higher animals is due to the 
occurrence of appropriate enzymes in the alimentary tract. Work- 
ing with seeds of Lupinus angustifolius, L., the author shows that 
an intensive autolysis of the water-soluble hemicelluloses takes 
place with formation of sugar; there is also a further autolysis of 
hemicelluloses which are not immediately soluble in water. The 
enzyme concerned in the reaction is specific and present as such, 
is not destroyed by heating at 105°, and is distributed throughout 
the seed. Similar autolytic actions were observed in the case of 
Galium aparine, L., and Asparagus officinalis, L. The occurrence 
of hemicellulases in seeds is a sufficient explanation of the digestion 
of hemicelluloses by animals. G. W. R. 


Incrustive Substance of Plants. I. Method of Preparing 
Plant-tissue Substances in the Pure Condition. I. Ericu 
Scumipt and Erich GRAUMANN (Ber., 1921, 54, [B], 1860—1873).— 
The complete removal of incrustive substances from plants, for 
example, lignin from wood, has only been possible previously by 
the use of reagents which also attack the polysaccharide. It is 
now shown that unchanged carbohydrates, completely free from 
incrustive substance, can be readily prepared by the use of aqueous 
solutions of chlorine dioxide which have no effect on cellulose, 
mercerised cellulose, oxycellulose, mannan, xylan, starch, and 
fungus-cellulose. The stability of the carbohydrates towards 
chlorine dioxide is confirmed further by the observation that their 
components, dextrose, mannose, galactose, levulose, xylose, 
arabinose, maltose, and glucosamine hydrochloride do not react 
with solutions of the gas. The presence of small amounts of 
incrustive substance is readily detected by the consumption of 
chlorine dioxide, and in consequence of this behaviour it is easily 
possible to estimate quantitatively the percentage of incrustive 
and tissue substance in portions of plants. In this manner pine 
(Pinus silvestris, L.) is found to contain 63-28% of tissue substance 
and 36-72% of lignin, whereas Willstitter and Zechmeister found 
only 27-35% of the latter. The consumption of chlorine dioxide 
is small amounting, in the case of pine wood, to 13-50% of the 
weight of the wood. 

With the help of chlorine dioxide it has been found possible to 
establish the presence of polysaccharides in lignin; the hydrolysis 
of these only becomes possible after the destruction of the com- 
ponents of lignin which are attacked by solutions of the gas. 

The preparation of a saturated aqueous solution of chlorine 
dioxide from potassium chlorate and oxalic acid is described fully, 
as are also the methods of estimating chlorine dioxide in aqueous 
solution. The sensitiveness of the carbohydrates or incrustive 
substance is measured by allowing them to remain in contact 
with the N /20- or N /5-solution of the gas for a period of twenty-four 
hours at the atmospheric temperature (a little acid is added if 
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necessary to overcome possible alkalinity of the material) and 
estimation of the concentration of the solution before and after 
this treatment. For the removal of incrustive substance, the wood 
shavings are extracted with alcohol—benzene mixture to remove the 
greater part of the resin, finely ground, and again extracted. The 
dry wood (100 grams) is covered with N/5-chlorine dioxide solution 
(2—3 litres) in a stoppered, brown glass bottle and allowed to 
remain in diffused light and with occasional agitation for about 
twenty-four hours at the atmospheric temperature. The residue 
is filtered and treated successively with water, 2% aqueous sodium 
sulphite solution, and hot water, and the processes are repeated 
until the material is free from incrustive substance (generally 
three to eight times). The preparation of incrustive-free xylan 
and mannan is described in detail; in each case, it is noticeable 
that the action of sodium hydroxide solution causes changes in 
the respective molecules which lead to the presence of groups 
attackable by chlorine dioxide. H. 


Hydrocyanic Acid in Sudan Grass. C. 0. Swanson (J. 
Agric. Res., 1921, 22, 125—138).—Hydrocyanic acid was obtained 
from the leaves of Sudan grass by digesting the macerated material 
with water at room temperature for six hours. The free acid does 
not occur in the green plant as such, but is produced by the action 
of enzymes during maceration and also during severe wilting of 
the plant. [See also J. Soc. Chem. Ind., 1921, Dec.] A. G. P. 


Carbohydrates of the Root of the Cat-tail (Typha latifolia). 
ZaLIA JENCKS (Proc. Soc. Expt. Biol. Med., 1919, 17, 45—46).— 
The root of the cat-tail, recently recommended as a valuable food 
for man, contains 81% of carbohydrates. The most abundant 
carbohydrate of the root gives a blue colour with iodine, forms a 
characteristic paste with hot water, is readily digested (in contrast 
with inulin) by saliva, and yields on hydrolysis a dextrorotatory 
solution from which an osazone, identical with glucosazone, was 
prepared. It thus corresponds with starch. The “flour” was 
found to contain 56-8% of carbohydrate. Mice were fed for a week 
on otherwise adequate diets containing 30% of the “ flour ” without 
any evident untoward results. The animals gained in weight on 
the ration. CHEMICAL ABSTRACTS. 


The Influence of certain Fertiliser Salts on the Growth 
and Nitrogen Content of some Legumes. ALEXANDER Mac- 
TaGeart (Soil Sci., 1921, 11, 435—455).—Nitrogen was applied in 
the form of dried blood, phosphorus as disodium hydrogen phosphate, 
potassium as potassium chloride, and sulphur as calcium sulphate, 
and all the soils received a dressing of calcium carbonate. The 
fertilisers were applied singly and in groups, and the crops were 
lucerne, Canadian field peas, and soja beans. Of all the four ferti- 
liser elements phosphorus showed the most marked effect whether 
applied singly or with other fertilisers. It increased the dry matter, 
total nitrogen, and, to a lesser extent, the percentage of nitrogen 
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in all three legumes. Nitrogen had very little, if any, beneficial 
effect on the legumes. The action of potassium was not uniform 
on the three crops examined. Sulphur, in the form of gypsum, 
benefited to some extent the lucerne crop, but had no effect on 
the peas or beans. There appeared to be some correlation between 
the plant dry matter produced and subsequent soil nitrification. 
W. G. 


The Effect of Soil Temperature on the Development of 
Nodules on the Roots of certain Legumes. F. R. Jones (J. 
Agric. Res., 1921, 22, 17—31).—Maximum nodule production occurs 
at about 24° in all plants examined, and is in no way connected 
with maximum growth of the plant. Usually conditions favourable 
to nodule production bring about high nitrogen content in the 
foliage. A. G. P. 


Influence of Temperature on the Absorbent Properties of 
Soils. SroqueR (Compt. rend., 1921, 173, 731—733).—Four 
types of soils were used, 100 grams of the soil being shaken with 
250 c.c. of ammonium sulphate solution at the given temperature 
for one hour, and the ammonia remaining in the solution estimated 
by distillation. The temperatures used were 0°, 16°, 35°, and 55°. 
In all cases, the absorption diminished as the temperature increased, 
and with two types of soil there was a negative absorption when a 
0-002% solution of ammonium sulphate was used at temperatures 
above 0°. 


Concentration and Composition of the Soil Solution. 
F. W. Parker (Soil Sci., 1921, 12, 209—232).—The author dis- 
cusses the different methods which have been used for obtaining 
the soil solution in an unaltered state. A description is given of 
a displacement method in which ethyl alcohol is used as the dis- 
placing liquid. The constancy of composition of the displaced 
solution was checked by freezing-point determinations which also 
served to indicate the appearance of the displacing liquid in the 
percolate. The concentration of the soil solution was found to 
be inversely proportional to the amount of moisture originally 
present in the soil. A study of the freezing points of soils con- 
taining varying amounts of moisture showed that the depression 
gives no measure of the concentration of the soil solution at 
ordinary moisture contents. In soils nearly saturated with water, 
freezing-point depressions may give some indication as to the 
concentration of the soil solution. The discrepancies at low 
moisture contents are due to the fact that the water is present 
in the form of capillary films, and not to its removal from the 
role of solvent, as has been assumed by other workers. 


G. W. R. 


Effect of Salt Solutions on the Soil. O. Notre (Landw. 
Versuchs.-Stat., 1921, 98, 135—153).—A continuation of earlier 
work (A., 1917, i, 621) on the reaction between the soil and salt 
solutions. The reaction of a soluble salt with soil is reflected in its 
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effect on the permeability. Neutral salts and hydrogen ions 
favour flocculation whilst hydroxyl ions favour deflocculation. The 
effect of any salt on soil structure is thus determined by its reaction 
with the soil constituents. The effect of different solutions on soil 
structure was studied in a special apparatus, whereby the rate of 
percolation through a soil column could be followed over long 
periods. The continued passage of distilled water leads to a steady 
decrease in permeability consequent on the washing out of soluble 
salts. The effect of each solution was studied by allowing it to 
percolate for three weeks after a preliminary period of three to four 
weeks in which distilled water was passed through. The percolating 
liquid was collected daily and analysed weekly as a composite sample. 
The results are set out in graphic form and should be consulted in 
the original paper. They are in general agreement with theoretical 
considerations. G. W. R. 


The Reaction of Potassium Ammonium Nitrate with Soil. 
NrkoLaus Kemper (Landw. Versuchs.-Stat., 1921, 97, 195—217).— 
The absorption of the ions of salts by the soil was studied, using 
potassium ammonium nitrate (Kaliammoniaksalpeter), a new 
fertiliser prepared from synthetic ammonium nitrate and “ 40% 
potash salt.”” As a preliminary experiment, a sample of the soil 
under experiment was extracted with water in order to discover 
its content in soluble salts which might be presumed to take part 
in absorption equilibria. Known weights of the soil were uniformly 
moistened with known volumes of a solution of the fertiliser and 
after remaining for varying times the soil solution was obtained by 
adding excess of water and filtering. The amount of absorption 
of each ion was determined by estimating the amount in solution 
and subtracting from the amount added, making allowance for the 
water soluble material originally present in the soil. The univalent 
ions, potassium, sodium, and ammonium are all absorbed to some 
extent by the soil and approximately equivalent amounts of the 
bivalent ions, calcium and magnesium are displaced. While the 
amount of absorption of sodium decreases, the absorption of potass- 
jum and ammonium increases with time. The approximate 
equivalence of the univalent ions absorbed with the bivalent ions 
displaced into solution holds throughout. A small absorption of 
nitrate takes place. The absorption of chloride lies within the 
limits of experimental error. The behaviour of the sulphate ion 
is irregular and the amount in solution decreases after long keeping, 
probably owing to the formation of calcium sulphate. Absorption 
is almost instantaneous, and the further changes above described 
take place slowly. G. W. R. 


Solubility of Anions in Alkali Soils. W. P. KeLiey and 
S. M. Brown (Soil Sci., 1921, 12, 261—285).—The absorption of 
salts by alkali soils has been studied by determining the amount 
of different anions extracted by water under varying conditions 
of time of shaking, and ratio of water to soil. Experiments were 
also made in which soils were extracted with successive portions 
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of water. Whilst the amount of total solids extracted increages 
with time of shaking, no consistent variation was found in the 
case of any of the anions, and it is concluded that approximate 
equilibrium is attained at the end of one hour. Variation in the 
ratio of water to soil was without effect on the amount of chloride 
and nitrate extracted. In the case of carbonate and hydrogen 
carbonate, however, two of the three soils studied gave up increasing 
amounts with larger volumes of extracting water. A slight increase 
in the amount of sulphate extracted was also observed with increase 
of the ratio of water to soil. In the case of chloride, nitrate, and 
sulphate, a very large proportion of the total amount was extracted 
by the first treatment with water; in the case of the normal and 
hydrogen carbonate, however, greater amounts were dissolved by 
the second extraction. The conclusion is drawn that alkaline salts 
are either adsorbed or held in loose combination to a greater 
degree than neutral salts. G. W. R. 


The Effect of Organic Matter on Soil Reaction. R. I. 
STEPHENSON (Soil Sci., 1921, 12, 145—162).—A study is made of 
the effect of ploughing in crop residues, etc., on the soil reaction. 
In general, the lime requirement of the soil (Tacke method) is re- 
duced by this treatment until nitrification begins. Determinations 
of the H-ion concentration show that true acidity also is decreased. 
Highly organic and clay soils show a marked capacity for buffering, 
a property which is considerably limited in sands. Sulphuric acid 
and physiologically acid salts tend to raise the H-ion concentration, 
but citric acid does not. Ammonium sulphate causes a greater 
increase in acidity than does its nitrogen equivalent in albumin; 
but less than the equivalent in mixed nitric and sulphuric acids. 
A value of p,,=8 seems to be about the limit of alkalinity produced 
by limestone. [See also J. Soc. Chem. Ind., 1921, 860a.] A. G. P. 


Soil Acidity and Bacterial Activity. R. E. Srepuensox 
(Soil Sci., 1921, 12, 79—132).—The work described is a continuation 
of that in a former paper [ibid., 1918, 6, 413—439], and deals with 
the. effects on soil reaction and bacterial activity in soils of various 
organic nitrogenous manures, both in the presence and absence of 
lime. The lime requirement was in no case increased by organic 
treatment, except during the rapid production of nitrates. Lime 
stimulates nitrification, whereas ammonification was greater in 
unlimed soils. The latter is due to the lower activity of nitrifying 
organisms in this case. The total ammonia plus nitrates is greater 
in unumed than in limed soil treated with organic material. Dung 
and timothy hay reduced ammonification and nitrification below 
that of untreated soil. Green manures were more rapidly attacked 
than dried material. : 

In practically all cases unlimed soils had a greater non-protell 
nitrogen content than the limed. Generally speaking, the essential 
soil organisms are active in soils of at least moderate acidity. 


A. G. P 
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